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OP 

THE COMMISSIONER OF AGRICULTURE. 



Depaktment of Agriculture, 

Washington, D. C, December 1, 1870. 

Sir : In submitting the ninth report of the Commissioner of Agricul- 
ture, I have the gratification of representing the foundation interest of 
the country as prosperous and productive in a high degree — an interest 
which is the source of supply of the physical wants of all classes, and 
the nursery of energy and virtue for the equally essential recuperation, 
from waste and enervation, of the less healthful pursuits of life. 

The season has been one calculated to test severely the capabilities of 
our soils. On the eastern slopes of the AUeghanian system, excessive 
rains at a critical period were followed by a lengthened drought; and 
throughout a largo area of other sections of the country, unusual eleva- 
tion of temperature has been combined with a diminished precipitation 
of rain, seriously affecting the vitality of plants weakened by starvation, 
shallow culture, overgrowing weeds or grasses, or imperfect dKiinage. 
Local decrease of small grains has resulted from these causes, counter- 
balanced in part by local compensations from climaticor other influences; 
yet the effect of high temperature has been so conducive to the growth 
of maize, the most valuable crop in our arable culture, the [)redomiuaut 
element not only of the breadstuffs but of the meat production of the 
country, that the material for food supplies of the year is gieater than 
usual. 

The fact of increased production in a season remarkable for excessive 
heat, in a country assumed to be liable to injurious extremes of temper- 
ature and seasons of continued aridity, aflbrds strong evidence of the 
available depth and fertility of our arable lauds. The local diminution 
of yield enforces many a lesson of needed improvement in the drainage, 
comminution, and amelioration of imperfect soils. 

An examination in detail of the facta of this year s production, in the 
light of enlarged agricultural experience and of science applied to 
husbandry, would furnish hints to improvement and aids to progress, 
which, if adopted generally, would increase the value of farm produc- 
tion to the extent of jive hnndrcd millions of dollars. It would do 
more — it would tend to the increase of the fertility of the soil, which 
now, in nine farms out of ten, is annually decreasing, and it would pro- 
portionably advance its intrinsic as well as market value. 
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It is gratifying believe, from indubitable evidence, that the examples 
of rational and recuperative culture arc relatively increasing, however 
slowly, and gradually makiug inroads upon the destructive, irrational 
modes so generally prevalent. These examples a]*e most numerous in 
the Middle States, are seen with comparative frequency in the older sec- 
tions of the West, are found occasionally in New England, and are begin- 
ning to be noted in the Southern States; but there is no State in v/hich 
exliaustive and irrational culture is not predominant. While tlie cost 
of good land is less than the interest on its intrinsic value, anft its yearly 
income may be enhanced at the expense of the permanent investment, 
there is little hope that present necessity or short sighted greed will fail 
to W'Ork its impoverishment; but with high prices, both of laud and 
labor, it is more than folly to expect remunerative ])rofits from unsys- 
tematic and unscientific culture. 

The grower of tobacco, turning out his old fields to sedge and "pov- 
erty grass,'' with the full conviction that his crop is inevitably destruc- 
tive to fertility, has now an occasional opportunity to learn that heavy 
yields are not inconsistent with annual improvement. 

The wheat-grower of Genesee, despondent over the waning produc- 
tions of Ijis fair lields, can turn to the example of a progressive neigh- 
bor and witness the old munificence returning through the avenue of 
systematic rotation. 

In Illinois, the specialist in Avheat, taught wisdom by many lessons of 
experience and observation, is rapidly learning that prairie soils may be 
enriched by alternations of grass and roots with corn and wheat, all 
except the w heat being converted into meat, milk, butter, cheese, &c,, 
upon the fiirm. 

And cotton-growers are learning that, with a monopoly of their staple, 
a climate unsurpassed for perfecting it, and some of the richest lands of 
the world for its cultivation, their section has grown poorer with its 
continued ctdture, and can nowhere show^ a valley so replete with all the 
elements of wealth as that of the Mohawk, so long carpeted with grass 
and llecked ^v[th cattle. Profitable as cotton may be, and rich as the 
best southern soils surely are, its culture, as a special crop, apart from 
suitable alternating growths, will ultimately result in poverty and bar- 
renness. 

The euiiglitened agricultural economist, in deprecating exclusive spe- 
cial culture, whether of cotton, wheat, or other crops, objects to the 
irrational mode of cultivation, and not to the amount of production — 
inveighs not against a suri)lus, but opposes a practice reprehensibie and 
ruinous, which tends directly and si:>eedily to defeat the object of cul- 
ture and to belittle the rewards of labor. 

INDTJSTRIAI. EDUCATION. 

The organization of industrial colleges, under the lanxl grant of Con- 
gress of 18G2, chronicled iu recent annual reports of this 13epartment, 
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has progressed ciarmj:^ tlic past year. The Ohio College has been located 
in the vicinity of OoluLubus, with a fund of nearly half a million of dol- 
lars from proceeds of lands and a donation of 8300/JOO from Franklin 
County. The Missouri Institution has also been organized, in Boone 
County, with local donations exceedingtwo hundred thoasanddollars, and 
330,000 acres of land located under the congressional grant. Colleges 
had previously been organized, or departments of agriculture added to 
existing institutions, in Maine, New Hampshire, Vermont, Massachu- 
setts, Rhode Island, Connecticut, E"cw York, New Jersey, Pennsylvania, 
Maryland, West Virginia, Kentucky, Michigan, Wisconsin, Minnesota. 
Iowa, Kansas, and California. Nebraska is now perfecting an organ- 
ization, and other States may have taken steps in that direction, of which 
no official or other information has been received. 

The land scrip has been issued to most of the Southern States, and a 
portion of it has been sold, but I have heard of no action tovrard organ- 
ization of colleges, and fear that the scrip has', in some instances, been 
frittered away by sales at nominal prices, as has been the case in many 
of the Northern and Eastern States. It is to be regretted that restric- 
tions against sales at lov/er than Crovernment rates had not been im- 
posed upon the trustees of these institutions. Perhaps it w^ould have 
been better still to have required the actual location of these lands, 
which would inevitably have resulted, under judicious management, in 
an ultimately larger income from rentals or subsequent sales. The more 
western States all pursued this course, with a fair prospect of realizing 
five dollars per acre instead of fifty to seventy-five cents. 

I am confident that these institutions are destined to become a vital 
power in the land, and to wield an influence which colleges weighted 
"With a "curriculum-' of studies of classical ages can never exert; but it 
will be many years before their best fruits w ill begin to appear, and 
many mistakes will be made, (some of them, possibly, almost fatal in 
their character,) misconceptions of the sphere of their highest utility 
will occur, and inefiiciency will undoubtedly mar the beauty of their 
practical results 5 but ultimately, when the grand idea of practical edu- 
cation in America shall be fully crystallized, and their faculties shall be 
composed of young and vigorous men developed within these institu- 
tions and under the influence of higher progression in physical and prac- 
tical science, their true utility and beneficent influences will begin to 
appear. 

I \Yould respectfully suggest the importance of an authorization, by 
Congress, of a coniinission, under the- direction of this Department, to 
examine minutely the plan oC organization, the construction of build- 
ings, management of grounds, and general workings of the industrial 
colleges organized under the congressional land grant, with instruc- 
tions to report to the next Congress, for the information of the country 
and the benefit of institutions of similar character yet to be organized. 
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STEAiM-PLOWING. 

Tiic iuvciitivc iiiiud of the country is strougly stimulated witli the 
hope of educing a distinctively American machine, better adapted to 
the peculiar necessities of our agriculture than the most successful for- 
eign apparatus. The Keport for 1869 contains descriptions and illustra- 
tions of several patents of that year, and the volume for 1870 will show 
that tbese efforts have been continued during the present year. It is to 
be regretted that so many still adhere to the impracticable idea of loco- 
motive traction. The reports of the actual work of the five steam-plows 
now in operation in this country are extremely favorable to the idea of 
ultimate success in the solution of the problem of steam-plowing as an 
adjunct of our agriculture. 

SILK CULTURE. 

Silk culture in Calilbrnia has been attended with great success up to 
the present time, producers claiming that the climate of that State is 
peculiarly adapted to the rearing of silk-worms, on account of the diy- 
ness and equality of the temperature, and the rare occurrence of severe 
thunder storms. In Utah experiments have been made, with success, in 
feeding the worms upon the leaves of the Osage orange instead of the mul- 
berry. The Japanese silk- worm, iSamea cyntliia^ on the ailanthus, is now 
perfectly acclimated, and breeds in the open air in Brooklyn, Philadel- 
phia, and other places, but as yet I have heard nothing of the use of its 
cocoons in manufacture. Two other silk-producing worms, Attacus yama 
7nai and pernyi^ have been bred this season in Brooklyn, but aye yet too 
scarce for a proper test of their value. 

oovernjment plantations of cinchona trees. 

Among the trees which may be introduced and acclimatized in our 
territory, there is none deserving more consideration than the Peruvian- 
bark tree. Both England and France have deemed it necessary, in view 
of the increasing scarcity of quinine, to establish in their colonies planta- 
tions of the Cinchona tree. Its essential product is furnished to the 
world from a narrow belt on the slope of the Andes in Peru and Bolivia. 
The supply is limited and precarious, with no means of extension by 
propagation or cultivation in these South American nations. The tree 
is of rapid growth in favorable localities, and after six yciirs may be- 
come an article of commerce. The commencement of cultivation ought 
not to be left to private enterprise, but should be initiated and supported 
in its early infancy by the establishment of one or more national planta- 
tions at points selected on account of their favorable climatic influences. 
The time is now opportune for commencing such a work, smce a supply 
of young trees is easily obtainable from a source whence no real diffi- 
culty arising from transport and transplantation woidd occur. 

The propagation of the Cinchona has been commenced in the experi- 
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ulCHta] division of this Department, with liighly successful results; and 
several ljuntlred specimens now on hand will be increased to thousands 
wliencver facilities are afforded lor testing the feasibility of successful 
growth in the open air. 

I earnestly iiope that an appropriation will be graated by Congress 
for this puqiose. 

DEPAETMGENT OPERATIONS. 

The field of labor is so broad, the objects of attainment so manifold, 
in aid of progressive agriculture and enhancement of its productive re- 
sources, that the limited means at the disposal of the Department ap- 
pear inadequate to the great work in hand. Yet a fair exhibit of its 
operations, it is confidently believed, will attest the wisdom of its origi- 
nation and the profit of its labors. 

Its work demands a higher order of talent than the routine service of 
most public business j it requires a knowledge of national economy, 
social science, natural history, applied chemistry, animal and vegetable 
physiology, and practical agriculture 5 and presents so broad a range of 
facts in each field of investigation as to demand the most active effort 
and the most persistent industry. For such labor the most meager 
compensation only is offered, and it is found difficult to obtain an 
increase of suitable service, and impossible to remunerate properly that 
already employed which is found to be most efBcient and reliable, while 
that which is practically useless for the purpose is offered in unlimited 
measure. A just and wise revision of clerical salaries would greatly 
increase the efSciency of the Department. 

The work of the past year includes the collection of the facts of 
production and experiment throughout the world, the publication of 
general and special reports, investigations in natural science in its relar 
tions to rural efforts, the introduction and propagation of many new 
and promising plants, and the increase and improvement of farm pro- 
ducts by the dissemination of seeds and plants. Besults of the most 
successful character in these directions will be shown in subsequent 
paragraphs, and in the acwmpanying reports of operations. 

THE STATISTICAL DIYISIOIf. 

This division is the office of publieation of the Department, and has 
issued during the past year the monthly reports and the annual for 1869, 
prepared for publication the cattle-diseases reports, furnished statisti- 
cal statements for congressional uses, and similar responses to inquiries 
of commercial and industrial boards or societies, and of individuals. 
The facilities employed in these investigations include not only trained 
and experienced correspondents representing about 1,300 counties, but 
the officers of an equal number of industrial societies of all grades, 
special correspondence ^ith practical scientists and experts, and ex- 
changes mth governments and societies abroad. Foreign and domestic 
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serial literature, industrial aud coiiimercial, is also explored for the ex- 
tension, comparison, and verification of results. Difficult and ai'duous 
as are the labors required, and small as are the pecuniary means appro- 
priated to the purposes of this division, abundant testimony is received 
of its comparitive etliciency and practical vahie. 

CATTLE DISEASES. 

I ha\'e heretofore called attention t-o the imperative necessity for gs- 
tablishmg' a division of veterinary surgery in this Department. The 
value of stock lost annually from disease is enormous, and threatens not 
only to decimate our animals, but to expose the human family to disease 
from the consumption of ujiwholesome meats. Neglect of animals, and 
their overcrowding in transportation, arc prolific sources of disease, and 
its spread is permitted by the ignorance of a majority of the present 
class of veterinarians. Another class of disease arises from causes but 
obscurely known, if known at all, and these fatal maladies are as yet 
\yithout any indicated eiibrt of cure, rendering necessary the barbarous 
plan of stamping out, recommended and adopted in otiier countries as 
well as our own, as the only means of saving the agriculturist or stock- 
raiser from total ruin. 

A quarto edition of the reports arising from the cattle-diseases inves- 
tigation, couducted under the auspices of this Department, some of 
them never before published, is in course of publication. The volume 
will include reports as follows : A prefixtory report to Congress by the 
Commissioner of Agriculture j one upon plcuropueumoniaj on the effects 
of smut and other fungous growths upon corn and forage ; the periodic 
or splenic fever of cattle, (the Texas cattle disease;) the pathological 
anatomy and histology of the respiratory organs ; microscopic examina- 
tions of cryptogamic growths in fluids of diseased animals; and the 
statistical history of the Texas cattle disease. These reports will be 
illustrated by numerous chromo-Iithographs, micro-photographs, copper- 
plate and wood engravings, tiie work of the best artists, from originals 
prepared in the oflice of the Surgeon General of the United States. 

ENTOMOLOGY. 

The correspondence of the entomological division has largely increased 
during the year, inquiries in regard to noxious insects having been re- 
ceived from all parts of the country. 

The cotton army- worm appears to have been less destructive than 
usual, and few complaints of loss from other cotton insects have been 
made, while insects injurious to fruits and vegetables have been unu- 
sually numerous and destructive. 

It is in contemplation to publish, whenever suitable authority is given 
for the printing and illustration, a work on entomology, prepared by the 
entomologist of the Department, in which known American insects of 
each order will be accurately figured upon copper-plato, and which hai 
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been declared, by those competent to Judge, tlie mo.st complete and ex- 
haustive effort ever made in this direction. It will be a ^'aluable aid to 
practical entomology, and a desideratum for State entomologists and 
the naturalists of agricultural colleges, upon whose investigations and 
suggestions depends the possibility of reducing in some degree tlie 
losses from insect ravages, which are annually computed by tens and 
even hundreds of millions. 

An appropriation having been made at the last session of Congres:s 
for the purpose of obtaining models of the fruits best adapted to certain 
localities, the work has been commenced with a large collection of apx^les 
particularly adapted to the Southern and Middle States, and will be 
continued with new varieties from other sections of the country. 

THE Aar^icui/ruE AL musetoi. 

During the year many valuable additions have been made to the 
museum, under the charge of the entomologist, by voluntary contri- 
butions or exchange, without the aid oCany appropriation vrhatever for 
the purchase of new or rare specimens. The collection of libers from 
abroad has been increased by a series of articles of lace- work and 
embroidery equaling in beauty the finest point-lace, manufactured by the 
peasant women of Fayal, Azores, from the bitter aloe. From Basle, 
Switzerland, a fine collection of articles of silk manufacture has been 
received, together with samples of the aniline dyes used in coloring 
them. Samples of manufactured California silk have Jilso been received. 
A series of cotton samples from countries other than the United States, 
in use in England during the late war, illustrates the effort then made 
for a supply during the cotton famine. Among other contributions may 
be mentioned samples of fruits, grains, and other farm products from 
agricultural fairs in the West and Soutb, and from individuals in 
various parts of the country, birds, insects, and other specimens of 
natural history. 

EOTANIOAL COLLEOTIONJ^. 

The DepiU'tiueut herbarium continues to receive large accessions to 
its material for systematic study and illustration of the vegetable king- 
dom. The additions for the present year already exceed four thousand 
species: these include a nearly complete set of Cuban plants procured 
from Mr. Charles Wright, an excellent botanical collector. Large and 
Yalua])ie collections have been received through the Smithsonian Insti- 
tution frojn several of the learned societies of Eui'ope, wliich give ex- 
])ressioi[ to an earnest desire to procure American plants and seeds in 
retni-u. The various Government exx)lorations now in progress, and 
local collections from Army officers stationed at different frontier mili- 
tary posts, are constantly affording a large amount of material for the 
purpose of excliange and distribution. Dr. E. Palmer, who has been 
making special collections for this Department in the Western Terri- 
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tories, has forwarded from time to time living and dried plants and seeds. 
This collection is nov/ in process of elaboration by the distinguished 
American botanists, Drs. Gray, Torrey, and Engelmann, and includea a 
considerable number of plants new to science, which will be gTeatly 
prized by scientific botanists, and eagerly sought by botanical insti- 
tutions at home and abroad. 

The design of establishing at the seat of Government a collection of 
plants worthy the name of a national herbarium is thus in process of 
rapid accomplishment, at comparatively small cost ; and it is confidently 
expected that this collection, now probably the third in point of size, 
will eventually exceed all others in the amount and value of its material 
for illustrating North American botany. 

With a view to acquiring more direct information of the manner of 
arranging and displaying the usual botanical collections accumulated in 
the Old World, the botanist of the Department received leave of absence 
the past summer for a visit to Europe, which was made without expense 
to the Department. Every facility was freely enjoyed of inspecting the 
immense collections at Kew, and in the British Museum, and of learning 
the most approved methods of preparing and ai^ran gin g plants for study 
and reference. Profiting by these results of large experience, we may 
hope eventually to rival the results obtained by these world-renowned 
institutions. 

THE LIBRARY. 

The library has been increased during the year by the collection of 
eight hundred and fourteen volumes, obtained through exchanges and 
by purchase, many of which are rare and valuable ; and one hundred 
volumes of periodicals, now ready for binding, with further additions 
yet to be made, will swell its total increase for the year to about one 
thousand volumes. Scientific and practical botany, hitherto inade- 
quately represented in the library, is a prominent element in the acces- 
sions of the year. The operation of the system of foreign exchanges, 
so hopefully inaugurated, promising to furnish at a nominal cost the 
choicest productions of the foreign scientific and industrial press, espe- 
cially that of Germany and France, has for several months been sus- 
pended in those nationalities by the existing war, while exchanges with 
other countries are increasing in number and importance. 

THE DEPARTMENT aROUNDS. 

The improvement of the grounds of the Department is steadily ad- 
vancing toward completion in accordance with the original plan. A 
wall, appropriate in design and of sufficient strength, has been erected 
as a suitable and necessary support to the terrace walk in front of the 
building. This feature adds much to the appearance of that portion of 
the grounds, and when finished, with balustrades and other append- 
ages, will form a proper finish and coincide with the style of architec- 
ture in the building. 
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The walks and roads are being completed and extended ; all those of 
the western division of the front grounds are in course of construction. 
The covering of tar and asi^halt concrete proves very suitable, when 
properly prepared and laid, for light roads and walks. Its marked 
cleanliness and freedom from vegetable growths are strong points in its 
favor, which command an increasing appreciation. 

The planting of the arboretum of hardy trees and shrubs has been 
prosecuted as rapidly as the materials could be collected. Most of the 
plants yet to be procured are rare, and must be selected and imported 
from distant countries, a circumstance which necessarily retards the 
completion of the collection. When completed, this will prove a valua- 
ble addition to the working efficiency of the Department, and is already, 
even in its present state, attracting the attention and gaining the appre- 
ciation of scientific men. 

THE NEW CONSERVATORY. 

Under a system of rigid economy, the objects for which appropriations 
were made at the last session of Congiess, viz. the erection of glass 
structures to be used in the propagation of economic [)lauts, the improve- 
ment of the Department grounds, and the extension of the arboretum, 
have been attaiued; and the conservatory building, for which an appro- 
priation of $25,000 was made, includes a grapery, not contemphited in 
the original plan ; anil the entire structure is perhaps unsurpassed in 
this country for utility and ornamental effect, and only excelled in 
Europe in one or two instances. The building v;as commenced about 
the 1st of Aug-ust, and is now nearly tinished, a large portion being 
already occupied. The main building is 31:0 feet in length, with an 
average width of 28 feet. The center compartment (GO by 30 feet) will 
be finished for the accommodation of the tall-growing tropical fruits, 
nuts, and palm trees. The two end buildings, 30 feet square, will be 
mainly devoted to the orange family and similar fruits, that require 
slight protection during the winter. The connecting wings will be used 
for the general collection of specialties. The grai)ery, directly hi the 
center, and in the rear of the main building, a structure 150 feet in 
length and 20 feet in width, has been erected lor cultivating and testing 
the best and most select varieties of foreign grapes. The adaptability 
of the climate and soil of the Pacific coast to this fruit is now fairly 
established, and' the best varieties are objects of special inquiry. 

The important object for which this is designed should not be over- 
looked or misunderstood. It is not intended for the cultivation of 
merely ornamental plants, though some attention will be given to them, 
so far as may be necessary to keep up a practical acquaintance with the 
improved flora of other countries, but will be occupied mainly for the 
propagation and experimental culture of all plants that may be utilized 
ill the arts, in medicine, or in food supply, and which promise success 
in their introduction among the paying crops of the country-. 

There are few plants desirable for their economic value which may 
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not be produced in some. s(ctious of our coalineutal domain; and the 
extent and cosmopolitan (^liarai^ter of our i in migration suggest, if not 
require, the greatest vai'iety in production consistent v/ith economy of 
labor and other peculiar circumstances of our condition. The progress 
of events shows that farmers and planters are nlive to the necessity of 
such diversity ; and this idea should be fostered and encouraged, as it 
is one of tliQ most reliable indices of progressive civilization. 

Among other species of valuable plants already in the collection may 
be mentioned the Ipomcea purga^ ]>roducing the jalap; Iliira crepitans^ 
the sand box-tree; Jatropha ci^rcti^, a medicinal plant; B'ljca Orellana^ 
the arnotto plant; Manihot utiliissima^ thO' cassava; Tlieobroma cacao, 
the chocolate tree; Andropogon JSc/iccnanthuSj or lemon grass; liJUetaria 
CardamoDiiim, the cardamom plant; Amomum Mekfjueta^ a carminative; 
Tamarindits Indica, the tamarind tree; Asclcpias Curassavlca^ a medici- 
nal plant; Cinchona^ of various preferred species, the Peruvian barks; 
Sesamum Indmim^ famed for its oil products; Abrus prcvcatorius^ the Ja- 
maica licorice; Lauriis Camphora^ the camphor plant; Cinnamomim 
the cinnamon tree: Acacia catechu; Mcsua ferrca, a medicinal 
plant; Guilandina iio^i^ZifC, an oil-bearing plant; Piper Betel iha h^t^l 
plant; Clitsia flava^ the balsam tree; Piper ciibeba; Dorstenia Brasiliensis ; 
Hwinatoxylon Campechiamtm^ Dracaena JDraco^ and Pterocarpus Marsit- 
pium^ famed dye plants; Groton Tiglium and Elaeis Git i?*e6'92Sks*j valuable 
oil-producing trees, with other medicinal species. 

Of fruits, the various Miisas, especially the M. Cavcndishii, or dwarf 
banana; Pddiitms or QuavaSj so famed as a condiment; the Mangosteen^ 
Garcinia JUangosiana ; the mamee apple, Mamea Americana; Achras 
Sapota ; Limonia Americana; Mangefera Indica^ the mango tree; GUrg- 
sophyllum Gainito^ the West Indian star apple; Papaya vulgaris^ the 
melon apple; Monstcra dcliciosa; Neplielium Longammi; Anona Glieri- 
molia, the cherimoyer; Anacardiiim occidentals, cashew nut; Phcenix 
dactylifera, the date palm ; Bertholletia excelsa^ the Brazil nut, and the 
monkey cup nut, Lecytkis ; Illicium Jloridamtm^ the aniseed plant, and 
others of the pome and nut famdies. 

The plants that furnish the various gums, dies, resins, oils, and libers 
of commerce, are very numerous, and many species have not yet been 
introduced. Of the fibrous plants in the collection of the Department 
may be mentioned the Musa textiUs, the Manilla hemp plant; various 
species of Hibiscus and Ascepias^ Bromelia^ and Urticu. The Pcederia 
fcetida, a new liber plant recently brought into uotice, has also been 
secured for trial. Those producing material for the manufticture of 
paper are specially worthy of trial and ex]:)eriment. Conspicuous among 
utilizable plants is the extensive family of palms, so rich and varied in 
their products of food, medicine, and clothing. Of this extensive series 
but few have yet been added to the collection. 

The distribution of seeds and plants of the China grass, BmJmeria 
nlvea^ has afforded the opportunity to ascertain its proper culture and to 
become familiar with its growth, resulting in the conclusion that its cul- 
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ture can be f^uccessfulJy prosecuted whenever tlie i)erieGtion of macliin- 
er.y for its prepanition may demand it. The jute plant, Corchonts capsic- 
laris. is also giving* entire satisfaction as to growth and production. 

It is believed that the profitable extension of production, by the con- 
templated introduction of new plants, and the onhirged culture of crops 
now yielding only iiartial supply of the home dcniantl, such as sugar 
cane, rice, grapes, and semi-tropical fruitf?j and possibly tea to the ex- 
tent of family supply in suitable latitudes, may increase the annual 
value of rural production to the extent of two hundred millions of dol- 
lars, thus accomplishing a revenue reform which would save to the 
country that magnificent sum in addition to the amount of import duties 
which would be collected upon such an importation. 

Though such success should not be attained, there can be no doubt 
whatever that many new plants may be successfully acclimated, any one 
of which may exceed in value the total amount of all appropriations 
hitherto made to this Department. 

DISTRIBUTION 0¥ SEliJDS. 

The number of packages issued during eleven months of the year 
number 358,391, of which 133,043 were sent to members of Congress, 
71,8Go to agrictdtural societies, 71,400 to the corps of statistical corre- 
spondents, 7,9G0 to meteorological observers. The distribution iiicludes 
seeds of cereals, grasses, hemp, jute, ramie, opium-poppy, sugar-beet, 
tobacco, sorghuiu, forest and shade trees, and many of the rarer 
species of plants oleaginous, edible, medicinal, and fibrous. The most 
abundant and convincing evidence of the great economic value of this 
distribution can be obtained from the archives of the Depnrtmeut, or 
gained from the sub-reports in recent anmiai volumes. 

FINAKCIAL. 

The total amount expended by this Department since Novemboi^ 30^ 
18G0, the date of my last report; is $169,175 24, under the following 



appropriations, to wit: 

Compensation of Commissioner, clerks, and cm])l(>yos ^{jd, 712 03 

Cohecting statistics and material for annual and ijiunthly reports 14, '206 51 

Purchase and distribution of new and vahiable sced^j "20,739 31 

Experimental garden, for labor, repairs, purchase of plants, &c 10. l'J5 58 

Coniiiujeucics~^t£LtioiicYy, freight, fuel, lights, for iahoratory, museum^ 

library, herbarium, keep of horses, Sec 15,108 '2G 

Improvement of grounds, (reservation No. '2) 115,017 79 

Erection of glass structures for tho cultivation of medicinal, textile, and 

economic i)lauts 22, 4G8 37 

MisceUaneous 1, 727 39 

Total 169, 175 24 



Leaving a total balance unexpended of the appropriation for the cnrrent 
lisciil year of 8107,370. 

HOE ACE CAPItO]sr, 

Cordrdissloner of AgriciiUurv. 
His Excellency U. S. Grant, Fresident 
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REPORT OF THE SUPERINTENDENT OF GARDENS 
AND GROUNDS. 

SiK : I havo the lionor to submit the following report on the progreiis 
of operations iu the gardens and grounds of the Departnieiit : 

The planting of the arboretum has been prosecuted so far as the jip- 
l)ropriations for the purpose would admit, iu view of the diiiiculties 
attendant upon making so thoroagh and complete a collection as cou- 
temphited in the plan. The work of procuring plants for the Sfieeial 
collections proposed tor the green-houses has necessarily occupied much 
time and attention, and the comparatively slow progress of making these 
selections is readily accounted for, inasnuich as but i'ew of the required 
plants are to be found in commerce, and have to be procured from their 
native habitats, or l^y exchange from collections attached to scientiiic 
institutions and botanic gardens iu foreign countries. ValuabU^ addi- 
tions are constantly beiug received, and the collection is already of great 
variety and interest. 

The accomj)anyi]ig plan of the grounds represents the position of the 
various genera of plants, and other details, which are indicated by figures 
and letters corresponding with the following 

RKFEKENCES TO PLAN. 

Betulacece. — 1, Betula ; 2, Alnus. 
Salicacecc. — 3, Populus ; 4, Salix. 
Pla tanacece, — 5, P I a tan us. 

Jufjliinrlaeew. — G, Jaglans; 7, Carya; 8, Pterocarya. 
Ulmignacew. — 0, Elieagnus, Sbe])herdia, IIii)pophae. 
CupiliJ'ercc — 10, Quercus ; 11, Oaistaueaj 12, Fagusj 13, Carpinusj 14, 
Corvlus;; 15, Ostrya. 
Tilmcecc. — 1 6, Tilia. 

Hhtfpioliacece. — 17, Magnolia, Liriodendron, Kadsura, Schizandra. 
Hypericacece. — 18, IJyi)ericum, Androsiemum. 

Saxifrogacecc, — 19, Philadelphus 5 20, Deutziaj 27, Ilydraugea, Decu- 
man a ; 28, Ribes, Itea. 

Celastracecc. — 20, Euonymus, Gelastrus. 

Rosacea^. — 21, Rubas; 22, Spirica; 23, Kerria; 24, Schizonotus; 25, 
Potentilla; 49, Cydonia; 50, Cotoneaster, Amelanchier 5 80, Pyrus; 87, 
Crattegus; 88, Prunus ; 89, Amygdalus, Amygdalopis. 

Lythracece. — 29, Punica, IjagerstrcBuiia. 

Menu'pennacece. — 3{), Cocculus, Menisiicrraum, Calycocarpum. 

Lardizabalacecc. — 31, Akebia, Stauntonia. 

Ilaniamelacew. — 32, Hamamelis, Fothergilla, Liquidambar. 

Anoiiacew. — 33, Asimena. 

StyracacGW. — 34, Styrax, Halesia,- Symplocos. 

Uricacew. — 35, Gaylussacia, Vacciuium, Chiogenes, Arctostaphylos, 
Epigsea, Arbutus, Leucotboe, Cassandra, Cassiope, Andromeda, Oxydeu- 
dron, Olethra, Phyllodoce, Pernettya, Kalmia, Daboccia, Meuziesiii, 
Azalea, Rhododendron, Khodora, Ledum, Loiseleuria, Leiophyllum. 

BerberidaceGi. — 30, Mabonia; 37, Berberis. 

Caprifoliaccai. — 38, Diervilla; 39, iSymphoricarpus ; 40, Louicera; 41, 
Leycesteria ; 42, Viburnum; 43, Sainbucus. 
Itubiacccc. — 44, Cepbalanthus, Gelsemium. 
(Jali/caiUhacecv. — 45, Calycauthus, Ohimonanthus. 
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Tamariscinew. — 46^ Tamarix. 

Cornacew, — 47, Cornus, Beuthamia, Njssa, Garrya. 

Araliacece. — 48, Aralia, Hedera. 

Malvacece — 51, Hibiscus. 

Jasminacew, — 52, Jasininum. 

Oleacece. — 53, Ligustrum, Olea, Ctionantbus ; 54, Syringa, Fontane- 
sia, Forsythia; 55, Fraxinus, Ornus, Forestiera. 

Sapindacece.—5Qy -^scuQus, Stapbylea, KoBlreuteria ; 57, Acer, Ne- 
giindo. 

Urticacecc, — 58, Ulmus ; 59, Moras, Madura, Broussonetia, Ficus ; 60, 
Celtis ; 61, Planera. 

Eha7nnac€ce,^Q2, Rharanus, Frangula, Sageretia, Berchemia, Zizy- 
phus, Ceaiiothus, Paliurus. 

Composites — 63, Baccharis, Iva, Artemisia. 

Verbenacece. — 64, Callicarpa, Vitex. 

Asclepiadacece. — 64, Periploca. 

Legummosce. — 65,H3ytisus ; 66, Laburnum ; 67, Gleditschia; 68, Gym- 
nocladus; 69, Oercis; 70, Robinia; 71, Genista, Sarothamnus, Ulex, 
Spartium, Ononis; 72, Cladrastis; 73, Albizzia; 74, Oaragana; 75, 
Amorpha: 76, Wistaria; 77, Sophora, Golutea. 

Anacardiacew. — 78, Rhus, Pistacia. 

Coriariece, — 79, Coriaria. 

Camelliacece, — 79, Stuartia, Gordonia. 

Simarubacece. — 80, Ailantlius. 
. Ebenaeece, — 80, Diospyrus. 

Meliacece, — 81, Melia. 

Sterculiacece, — 81, Sterculia. ^ 

Butacem, — 82, Zanthoxylum, Ptelea. 

Bignoniacece, — 83, Bignouia, Tecoma, Catalpa. 

8crophulariacece.-—S3, Paulo wnia, Buddlea. 

Lauraeece, — 84,'Laurus, Persea, Sassafras, Lindera, Tetranthera. 

AquifoUacece, — 85, Ilex, Myginda, Nemopanthes. 

MyricacecB. — 90, Myrica, Oomptonia. 

Thyvieleacece, — 91, Dirca, Daphne. 

Gonifercd. — 93,Pinus,(Ternat8B;) 93, Pinus,(Quin8e;) 94,Pinus,(Bin8e;) 
95, Larix, Pseudolarix; 96, Picea Bracteata; 97, Picea Brevebracteata ; 
98, Cedrus; 99, Sequoia, Sciadopitys, Gunniughamia ; 100, Cryptomeria, 
Taxodium, Glyptostrobus; 101, Buxus: 102, Retinospora; i03, Biota, 
Thujopsis; 104, Cupressus; 105, Thuja, Libocedrus; 106, Abies, (Veri©;) 
107, Tsuga; 108, Pinus, (Dubse;) 109, Taxus; 110, Torreya, Cephalo- 
taxus; 111, Salisburia; 112, Juniperus, (Oxycedrus;) 113, Saxe-Gotbsea, 
Nageia, Araucaria; 114, Juniperus, (Sabinse;) 115, Juniperus, (Oupres- 
soides.) 

A, Department building; B, Stabling and yard; G, Tropical fruit 
bouse; D, D, Houses for orange, lemon, and other semi-tropical fruits; 
E, E, Houses for miscellaneous collections of utilizable plants; F, House 
for collection of foreign grapes; G, Gate-house; H, Experimental 
orchards; K, Experimental grounds. 

Some additions have been made to the plants in the arboretum, and 
the formation of roads and walks is steadily progressing as far as means 
will allow. 

The glass structures were commenced toward the end of summer, and 
were so far completed by November as to admit the plants. The beat- 
ing of the entire building could not be consummated, however ; a por- 
tion only was made available for winter occupation. The structure is 
320 feet in length on the east and west line, with a wing extending back 
2 a 
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from the center of the main building 150 feet to the south. The front 
consists of a center pavilion, GO feet long, 32 feet wide, and 30 feet in 
extreme height ; two end pavilions, each 30 feet square and 26 feet in 
height, connected by wings, each 100 fe^t in length, 25 feet in width, 
and 17 feet extreme height. Ventilation is provided by hinged sashes 
on the upright portion of the lantern which surmounts the roof. These 
are arranged so as to admit air and exclude rain, a very desirable pro- 
vision in the management of all kinds of plant structures. The c^euter 
apartment is designed for the reception of palms and other large-grow- 
ing tropical plants that may be necessary in the collection, which is con- 
templated to be strictly economic and utilizable. The two end pavilions 
will be occupied by the orange family and other semi-tropical fruits, and 
plants of tall growth. The connecting wings are arranged for the mis- 
cellaneous collections of plants now being secured. 

The grapery has been planted with an assortment of foreign grapes. 
The borders for their growth are prepared solely on the outside of the 
walls, and the stems of the plants introduced throng openings matle in 
the brick-work. The border was prepared by running a drain 15 feet 
from the house and parallel with it. From this main, cross-drains were 
dug 10 feet apart, thus insuring perfect drainage. The soil was then 
deeply spaded, covering in and mixing with it a good dressing of rotted 
manure. . The object being to produce a healthy and properly matured 
growth, an excessively rich border was avoided to begin with ; when it 
is found necessary, the soil can be enriched by surface-manuring. The 
vines are planted three feet apart, being fifty on a side, altogether com- 
prising one hundred varieties, the dark, and rose-colored kinds being on 
one side, and the light-colored.^n the other* 

The heating is effected by hot water circulating in iron pipes. About 
5,000 feet of four-inch piping will be required for the entire structure. 
Two boilers have been set in place for heating the water. Stop- valves 
are introduced, so that the boilers may work independently of each 
other, or in combination, as may be desired. Each apartment can also 
be heated independently of the others, thus aUbrding every facility for 
the practical application of heat to suit the habits of the plants. 

The external appearance of these houses is much admired. They are 
well proportioned, and present a x>leasing architectural effect, which is 
not produced at the expense of their adaptability to the healthy growth 
of plants. They are also substantially built, the foundation walls being 
of red sandstone, with base and caps of rubbed bluestone, forming a 
good contrast. The windows and doors of the pavilions are finished 
with ornamental Moresque arches^ springing from the caps of the light 
intermediate pilasters. These arches are parted from each other by 
molded brackets supporting the main cornice, behind which the glazed 
cupola roof rises. The lanterns above the curved roof are arranged with 
movable sashes for ventilation. The main entrance projects boldly from 
the mass of the building, with three arched openings, which are sur- 
mounted by a graceful pediment. 

The frame of the structure is painted in different shades of buff, with j 
the sash-bars laid in pearl color. The ornamental ridge imparts a light 
appearance to the monotonous roof line, and the characteristic feature ' 
ol* the decorations consists in their judicious application to the constit- 
uent elements of the construction, instead of constructing sui)erfluous 
work for the purpose of mere decoration. 

These houses are covered on what is now known as the fixed-roof 
mode. The sash bars are set for 12-inch glass, which is carefully bedded 
in putty, and firmly secured in place by brad-nails ; no putty is used 



REPORT OF SUPERINTENDENT OF GARDENS AND GROUNDS. 19 



externally. A month or so after glazing, when the putty has had 
time to dry and shrink, the wood- work is painted, and all the openings 
from shrinkage carefully filled with painty only in this way can per- 
fectly water-tight glazed roofs be secured. The roof is covered with 
the best quality of double-thick American glass, which was manufac- 
tured and curved expressly for the purpose. 

GRASSES. 

In the Eeport for 1869 a record was giv6n of the growth and charac- 
teristics of certain named grasses. The growth of the past season fur- 
nishes additional information regarding their permanency, especially as 
regards resistance to droughts, and their endurance when subjected to 
scorching sun and parched soil. The following list embraces those spe- 
cies that have proved best in this respect, viz : Aira flexuosa, Agrostis 
stolonifera^ Agrostis alba^ Bromus pratensiSy Cyno^urus gristatus^ Festuca 
pratensis^ Festuca ovina^ Festuca durniscitla^ Festuca ruhra^ Festum tenui- 
foliaj Eordeum bulbosum, Loliitm ItalicuMy Poa pratensis, and Poa aqua- 
tica. While all of these appear to stand equally well during summer, 
the Agrostis^ Aira, and Cynosurus become somewhat browned after frost 
in early winter. The Festucas are conspicuously green and verdant- 
looking all the year round ; the Poas also maintain a good color. The 
last two tiamed genera are possessed of very fine leav^es, and naturally 
of a thick, spreading habit of growth, which, together with their other 
qualifications, render them particularly adapted to the formation of 
lawns, and perhaps no grasses at present known can supersede them for 
that purpose. If confined to either one, the Poa species should, for 
various reasons, receive the preference. 

The excellent qualities of Lolium Italicmn^ the Italian rye-grass, and 
its rapid growth, especially in irrigated meadows, have been the means 
of directing attention to its merits as a forage plant in localities where 
extreme droughts and heat prevent the proper maturation of tardy 
growing species. In the Southern States, where it is found diflBcult to 
secure a hay-crop from timothy, (which is considered the best grass for 
this purpose,) it has been suggested that by sowing Italian rye-grass in 
the fall, after the dry season has passed, a crop might be secured the 
next year before the severe hot and dry weather should prevail. To 
test this matter of growth during winter, sowings of the common per- 
ennial fye-grass and the Italian rye-grass were made about the middle 
of October. The weather proving dry for several weeks afterward, 
the young plants made slow progress. The winter was rather severe, 
but, notwithstanding that no covering or protection was given, the 
Italian measured 18 inches in average length on the 28th of April ; the 
perennial measured 10 inches average length. 

TEA. {TJiea viridis.) 

The demand for tea-plants having increased very considerably of 
late, special attention has been given to their propagation. In the 
absence of seeds, which are not always readily procured from Japan or 
from China in condition for germination, the stock of young plants has 
been derived from cuttings of the partially matured growths, taken off 
early in autumn. These form roots in the course of six weeks or two 
months, when planted in sand and kept in a warm greenhouse, without 
any further appliance of heat. Plants have also been secured froai 
cuttings of the tender growths taken in May, but to be successful with 
these it is necessary to place them in a hot-bed, and guard them against 
evaporation. About ten years ago a small plant was transferred to a 
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border in the garden, where it has remained and made a healthy yearly 
growth without the slightest protection either in summer or winter. 
During severe winters the points of the shoots become browned, but 
they speedily recover when spring growth commences. From this plant 
many thousands of young ones have been produced and distributed, 
principally in the Southern and Southwestern States. It blooms quite 
profusely in the fall months, but too late to mature seeds. The flowers 
are fragrant, and as a greenhouse plant it is quite as meritorious as 
many of those usually found in these structures. 

The want of fresh seeds is no longer felt, as many of the plants first 
sent out produce them in abundance in South Carolina and other States, 
and can be supplied in quantities suflficient to meet all reasonable de- 
mands for plants required solely for purposes of experiment. 

Botanists recognize only one species of T/tea, the T. Bohea being re- 
garded simply as a variety; and it is well known that the commercial 
brands of tea refer either to the place of growth, or modes of manufac- 
ture and preparation for market. There is high probability, however, 
that this plant, so long in cultivation and under conditions of soil and 
climate so varied, may have run into many varieties of more or less 
constancy, but there is nothing authentic on the subject. The recent 
importations, by the Department, of tea-seeds from various parts of 
China, Japan, and Assam, may develop facts bearing on these points. 

• NEW ZEAXAND FLAX. 

An invoice of seeds of the Phormium tenax, or New Zealand flax, has 
recently been received, and they are apparently in good condition. On 
several previous occasions seeds of this plant have been placed in my 
hands, but either from being imperfectly ripened when gathered, or 
from loss of vitality during their transmission to this country, they 
failed to germinate. Those lately received appeai? to be in better con- 
dition than any heretofore imported, and hopes are entertained that 
they will germinate, and assist in the increase of the present limited 
stock of this promising and useful plant. 

It has long been known that this plant possesses a very strong fiber. 
It is mentioned in the narratives of the earlier navigators to New Zea- 
land that they found the fiber in common use among the natives, from 
which they made various articles of clothing, ropes, nets, &e., even 
strips of, the green leaves, without preparation of any kind, being used 
as cords and strings for domestic purposes. The strength and tenacity 
of the fiber are such as to render it worthy of notice, being supposed to 
compare favorably with the best vegetable productions of like character. 
Experiments made by De CandoUe to test its "Btrength as contrasted 
with silk, and with some other well-known vegetable fibers, resulted 
as follows : Silk supported a weight of 34; New Zealand flax, 23|-; com- 
mon hemp, IQ^ ; common flax, llf ; pita fiber, 7. 

While it is well known that the leaves of this plant contain a valuable 
fiber, it has not hitherto been profitably prepared fqr the manufacturer. 
As is the case in regard to the China grass plant, there appears to be 
considerable difficulty in divesting it of extraneous substances. In this 
plant the fiber is incorporated with a quantity of gummy matter, which 
presents a practical difficulty in its preparation foV the spinner and 
paper manufacturer. That excellent cordage ,can be made from it, as 
also very fine paper, has been frequently shown, and it is probable that 
if the attention of practical investigating chemists could be directed to 
the importance and value of researches on the leaves of this plant, modes 
of preparation would be discovered that would obviate all objections, 
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and enable paper-makers and others to avail themselves of this valuable 
fiber. 

As bearing upon the practicability of its cultivation in this country, 
it may be stated that in New Zealand it is found in greatest abundance 
in alluvial bottom-lands, near the sea-coast and the margins of rivers; 
and it has been growing for many years in the open air, both in France 
and Great Britain, and is rarely injured, even slightly, by the severest 
frosts of those climates. 

CmNA GRASS. 

Some confusion appears to exist concerning the species of Bcehmevia 
now in cultivation in some of the Southern States, and as it was deemed 
a matter of considerable moment to planters about to engage in its cul- 
ture, that some definite conclusions should be established in regard to 
it, the Department made efforts to procure seeds and plants from various 
sources. Seeds were procured from France, under the names of B. nivea 
and B. candicans^ and from Japan by direct importation ; also a package 
from a private source, said to have been procured in China, and labeled 
China grass. All these produced plants exactly alike, abd are referred 
to B, nivea^ var. candicans. Plants received from Japan, as also all the 
plants heretofore cultivated in Washington, prove to be the same as 
those named above. Plants received from a cultivator in Mississippi 
prove to be the true B. nivea. 

Bescription. 

Boehmeria nivea, — Stems downy, with pubescent hair; leaves cordate 
truncate, oval, tapering into a scythe-shaped point, broadly crenate, 
toothed, pubescent both sides; nerves prominent, reticulated feather- 
veined ; green, between nerves underneath ; height about two feet. 

Bcehmeria nivea, var. candicans, — Stems closely covered with pubescent 
hair; leaves cordate truncate, broadly ovate, broadly crenate, toothed, 
tapering to a straight point, greenish above, densely white, woolly under 
the whole leaf; nerves prominent, intersected with mostly parallel nerves ; 
height about three feet. 

The variety appears to be the stronger-growing x)lant ; and from its 
frequent occurrence, both in imported seeds and China grass plants, it 
would seem to be the kind most generally recognized as furnishing this 
fiber. So lar as regards the quality of fiber, there is probably not a 
shade of difference, and as to quantity, the more robust plant will evi- 
dently take precedence. 

• A plant received from Missouri, under the name of northern ramie, 
proved to be JJrtica chamwdryoides, a native species growing from 3 to 
4 feet in height. A plant received from Texas, said to be superior to 
ramie, proved to be a species of Malachra, a Malvaceous plant, possessing 
a strong fiber. 

Esparto Grass. — Stipa tenacissima, L. ; Macrocliloa tenacissima, Kth. 

After many aboiitive attempts to secure either plants or seeds of the 
so-called Esparto grass, the Department ultimately succeeded in secur- 
ing from France a- small quantity of the seeds. These came to hand 
about the middle of summer, and it not being deemed advisable to sow 
them in the open ground at that seaspn, a portion was planted in boxes, 
which were placed in a shaded green-house, where the atmospheric 
moisture could be properly regulated. Under these conditions about 10 
per cent, of the seeds germinated. About the 1st of October a further 
sowing was made in a large glass-covered frame. A few plants made 
their appearance, which were covered slightly with leaves during, winter. 
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to guard tbem against injury from the freezing and thawing of the soil, 
which act so injuriously upon young and feeble-rooted i)laiits. 

The remainder of the seeds were sown in the experimental grounds in 
March, ^nd in due time vegetated in about the same proportions as the 
first sowing. During summer the ground was mulched between the 
plants; they progressed fav^orably, and stood the winter uninjured. 

The plant seems to be of rather slow growth, and, although it is 
describerl as inhabiting poor, arid soils, that cannot support any other 
vegetation, it ai)pears from the growth here that a damp soil gives a 
much stronger and healthier plant. 

EUCALYPTUS. 

The rapidity of growth of the Eucalyptus^ of Kew South Wales, and 
its supposed adaptability to flourish in very dry and austere climates, 
has led to frequent inquiries by those who are interested in the lauda- 
ble pur[»ose of raising forests on the treeless plains of the West. 

That mo^t of the species of Eucalyptiis, as well as many of the genus 
Acacia, grow with great rapidity, is a well-known fact ; but neither of 
them will stand 10^ of frost during winter. And as to their growing 
fast in a dry climate, it should be remembered that the season of active 
growth in their native country is characterized by heavy continued 
rains, and a consequent moist atmosphere. The period of extreme dry- 
ness to which they are subjected is their period of rest, corresi)(3nding 
to our winter. On the Pacific coast these trees have been cultivated 
for many years, and are now largely used as shade-trees in cities. 

A species of Eucalyptus^ E. globulus, the blue gum-tree, has lately at- 
tracted some attention for its sui)posed medical value, and statements 
have been made to the effect that it contains properties similar to 
those of the cinchona. For the purpose of furthering the prosecution of 
experiments, if it is deemed desirable, a number of plants have been 
propagated lor dissemination. 

In connection with the subject of selecting trees for their rapidity of 
growth and suitableness for dry and exposed localities, it may be stated 
that there is no scarcity of plants that are known to possess all these 
requisites. For rapidity of growth the native poplars are not surpassed 
by any species of trees indigenous to temperate climates. The ailan- 
thus has been proved to succeed well on dry and comparatively barren 
soils, and the wood has a reputation for great permanence for fence- 
posts and for similar domestic purposes. It may be hinted that the 
supposed difficulty of clothing the western plains with trees has beerf 
very much overstated ; wljen the same care is taken to produce a crop 
of trees as is taken to produce a crop of corn, it is attended with suc- 
cess, as has been abundantly proved by experiment in these outlying 
lands. 

The feasibility of producing a growth of timber on the most exposed 
and bleak situations, as well as in localities where a dearth of moisture 
prevents the cultivation of grain crops, has been repeatedly confirmed. 
Let the natural vegetation be of the most humble character, even if 
only the smallest herb or shrub can find a foothold, then a nucleus is 
already established for larger growths. The first requirements are shel- 
ter, protection, and amelioration of climate; therefore the quality and 
value of timber are but secondary ; where foliage of any kind can be 
secured, the climatic surroundings are improved and fitted for the growth 
of valuable timber -trees, which, in turn, afford the necessary i)ro tec ti on 
for fruit-trees and vines, as well as all other cultivated crops suited to 
the zone of growth. 
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RASPBERRIES. 

Many of the apparent discrepancies in the results of raspberry cul- 
ture, and the contiicting opinions upon the merits of varieties, arises 
from a want of a thorough aiscrimination of the species from which they 
have been obtained, and the special treatment that they respectively 
require. 

Taking tbe Philadelphia as a type of our native species, we have a 
plant that has proved healthy and productive, almost without excep- 
tion, wherever it has been planted, and therefore it has become some- 
what popular, although, when compared with varieties of the foreign 
species, the fruit is inferior in size, quality, and appearance, alfording 
another instance where vigor of growth and i)roductiveuess give a su- 
perlative value, even when the quality of fruit is decidedly inferior, as 
exemplified by the Albany Seedling among strawberries and the Con- 
cord among native grapes. 

Taking the Red Antwerp as an example of the foreign varieties of the 
raspberry, we find a vast difference in the opinions of cultivators with 
regard to its success. In some localities it is highly extolled, while in 
many others it is as decidedly condemned. That there are good rea- 
sons for these opposite opinions there can be no doubt, and observa- 
tions prove that failures are caused by the great heat and dryness of 
our climate during summer, which arrests the growth of the plants and 
prevents their proper maturity. 

The measure of success attending the culture of the foreign varieties 
of the raspberry depending so much upon a proper degree of moisture, 
it is evident that in light sandy and gravelly soils failures will be the 
rule; when planted in more retentive and clayey soils, growth will be 
more continuous and a healthier vegetation be secured. 

Keeping these facts in view, the special treatment required to meet 
the various influeuQes of particular soils and localities will readily be 
suggested. 

With regard to localities, it would appear that in the Southern States, 
where the weather is dry and warm during the latter portion of sum- 
mer, these varieties will be unfitted to the climate, and only productive 
under the constant attention to such culture as tends to modiry these 
antagonistic conditions to success ; and experience fully bears out this 
conclusion. Again, in regard to soils, where it is unavoidable to plant 
on dry sails, the whole of the surface surrounding the plants should 
receive a heavy mulching during summer. Where this is persistently 
practiced, remunerative crops may be produced even in southern local- 
ities. 

On clay soils, provided they are properly drained, surface-stirring, so 
as to keep a loose, comminuted surface ; mulching may be dispensed 
with, but even on these soils it may prove of great adv^antage in the 
dryest seasons to spread a thin coating of leaves or strawy manure over 
the roots of the plants. The special object to keep in view is that of 
constantly maintaining the soil in a condition that will encourage growth 
during summer, and secure the unchecked maturity of the canes for 
fruiting the following year. Covering the canes during winter, although 
a wise precaution, and profitable always, will not in itself secure a crop 
of fruit from unripened wood ; hence those who depend altogether upon 
the covering process, are frequently subjected to disappointments. 

WILLIAM SAUNDERS, 
Superintendent of Gardens and Grounds. 

Hon. Horace Capron; 

Commissio7ier. 
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REPORT OF THE STATISTICIAN 

SiK : I have the honor to present my sixth annual report as Statis- 
tician of the Department of Agriculture. The estimates of crops of 
1870 are based upon the census returns of the previous year, as far as 
they have been available ; but the tabulation of a considerable portion 
of those returns not being yet complete, the comparison of 1870 has 
been completed with our own estimates of 1869. This unchanged basis 
is used for most of the Southern States, and for a few of the Western. 
As the census schedules provide only for enumeration of domestic 
animals on farms, an estimate of farm animals in cities and stock-yards 
has also been included, as well as large numbers ijastured on public 
lands, especially in the Pacific States and in the Territories. Less than 
half the cattle and sheep of the Territories are returned by marshals 
under the present census law. 

CROPS OF 1870. 

Corn. — An increased breadth of corn was planted in some of the ; 
Southern States, and in nearly all of the Western. The conditions for 
germination and early growth were generally favorable, and the pros- 
pect for a harvest in June and July was reported good in New England 
and in the Middle States, while in the Western States the indications of 
a large crop were general. Wet weather in the Carolinas obstructed 
cultivation and delayed the destruction of a rank growth of weeds, 
detractiug somewhat from the promise made by a strong growth and 
good color ; and in parts of the Gulf region the crop, though vigorous, 
was not well advanced at this date, having been delayed by late plant- 
ing or replanting of wet lands. 

In September it was officially stated that corn had been injured in 
localities by drought, by wet weather, by worms, and by early frosts, 
but not sufficiently to threaten a material reduction of the expected 
aggregate. Almost every State made returns of high condition. In 
October it was evident that the corn crop would prove a full one, prob- 
ably the best in ten years, and much larger than those of the two years 
preceding. The States reporting less than the average were New Hamp- 
shire, Massachusetts, Connecticut, Delaware, Maryland, liansas, Ne- 
braska, California, and Oregon, the other States ranging from 2 per cent, 
to 22 above an average. The crop ripened unusually early, without 
injury from frosts, and is remarkably sound, with exceptions of injury 
from drought, as in Eastern Massachusetts, where some fields were cut 
up for fodder; in Virginia, where the product of valleys, overwhelmed 
by floods, was rendered unfit for use by man or beast ; and in small sec- 
tions of the South, and of the Missouri Valley.'where the quality was 
injured by excessive rains. , 

Winter grains.— The opening of spring presented the winter wheat ) 
and rye in a weak and unthrifty condition, in comparison with the lux- ; 
uriance of the previous spring, which foretold the great crop of 1869. ' 
Exposure to ice and freezing winds had reduced vitality in spots and { 
patches liable to the injury of winter-killing, while well drained areas ■ 
presented plants which were small, but vigorous, of good color, and 
ready to start, into healthful growth under the influence of a genial 
spring. With exceptional cases of severe freezing, the actual destruc- 
tion of the plant was by no means sweeping. The backwardness of 
growth was mainly caused by late planting, followed by an early winter, 
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which allowed of little more than germination before cold we-ather set 
in. .Mild weather and light snows^ accompanie4 with few sudden 
changes, prevailed in early winter, while the colder and rongher weather 
of later winter was attended with heavier snows, which Inmished val- 
uable protection and relieved the severity of the winter- killing. The 
amelioration produced by the favorable weather of May was general, 
and in places quite marked, brightening the promise of a moderately 
abundant harvest. In June the principal wheat-growing States made 
returns of condition of winter wheat varying from C to 24 per cent, 
below an average. The Southern States presented a more favorable 
showing than usual. The condition of spring wheat was also under an 
average. The superiority of the early-sowu winter wheat, manifested 
so prominently in spring, was maintained as the season advanced ; in 
deep and mellow soils, even with a high temperature and dronghtj it 
presented a vigorous appearance and well filled beads, though the straw 
might be somewhat shortened. The drill-seeded fields invariably made 
a finer show than those sown broadcast. Among the casualties reported 
were rust, which had a limited range ; haii-storms, esi>ecially prevalent 
in the Ohio Valley; driving rains, in Virginia and North Oaroliua; 
grasshoppers, in Utajij and squirrels, in Contra Costa County, Califor- 
nia, where their destruction of wheat, <'by the acre daily," called forth 
public assemblies to repel the invaders, the losses being estimated at 
$100,000. 

In July the estimated redaction in acreage, as compared with the 
crop, was 6 per cent., and in condition 13 per cent. The final returns 
in October indicated the yield which appears in our tables, the compari- 
son being made with the census returns of the crop of 1869. Every 
prominent wheat-producing State ezhibited a reduction ranging from 2 
to 18 per cent. 

The Tappahannock appeared to be most prominent among varieties 
succeeding well, particularly in the South and West and Utah Terri- 
tory. 

Hay.— The season was favorable for this ,crop in the State of New 
York, on the western slope of ■ the Alleghanies, and on the Pacific coast, 
and the product wa^ • large in those sections. In New England, New 
York, and in the Ohio Valley, and west of the Mississippi, a material 
reduction in the yield ?ippears. The quality, as a whole, was above 
medium. 

Potatoes.— The yield of this important esculent W9« under an average 
in all the Atlantic States southward to Virginia, and in all the Western 
States north of the Ohio Biver, the depreciation ranging from 15 to 44= 
per cent. An average crop was obtained in Virginia, Kentucky, Ten- 
nessee, and Arkansas. A slight reduction was experienced on the Pa- 
cific coast. The potato beetle, Doryphora decmlpieata, extended its 
theater of operations to the Ohio line, and committed great devasta- 
tions on his eastward march, not forgetting to leave detachments to 
occupy in future the country already conquered. Drought caused much 
loss, both east and west /» t . 

Oo^toJi.— The spring and early summer were more tavoraDle than in 
1869, though there was complaint of "bad stands" in South Carolina, 
of drought for five weeks in Georgia, of a less extended season of dry 
weather in Alabama, and of a late and unpropitious start m Texas ; yet 
it Was a general fact that vigor and thrifty growth were ofiset by as tew 
local drawbacks as could be expected, even in the average of good sea- 
sons. Ail increase of acreage was exhibited In the J uly returns, estima- 
ted at 12 per cent, above that of the previous year, assumed to repre- 
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sent about 1,000,000 acres. The condition of the plant in July was high 
in Georgia, Alabama, Louisiana, and Arkansas; barely medium in the 
Carolinas, Florida, Mississippi, Texas, and Tennessee. There had been 
too much rain in the Carolinas, heavy rains in Georgia had done some 
damage, and storms in several counties in Mississippi had retarded 
growth ; yet the plant was almost everywhere thrifty, a rapid growth 
set in, and it soon became evident that, with an auspicio&s autumn, a 
large crop would be produced, and the possibility of a product of 
4,000,000 bales was foreshadowed. In September the prospect was 
equally favorable, notwithstanding some accounts of rust, worms, &c., 
from which no season is entirely exempt. Upon receipt of returns to 
November 1, the usual date for the recurrence of killing: frost, an esti- 
mate of 3,800,000 bales was calculated; but the continued high tem- 
perature, growth, and maturation of bolls, and unexampled weather for 
picking, by which the work was successfully extended into January, 
added a full half million bales to the expected crop. The result proved 
thfe estimate to be a very reasonable one. Had the cotton season been 
one of medium length, an estimate of 4,000,000 bales would have proved 
quite too high. Unlike corn and other farm crops, cotton, being a 
perennial, continues to produce new flowers and fruit in undiminished 
measure, until the plant is killed by frost. 



Table showing the product of each principal crop of the several States namedj the yield per 
a^TCj the total acreage, the average pi' ice in each State, a7id the value of the crop , for 1870, 



Prodaot. 


Amonnt cf crop 
of 1870. 


s • 

H 


OQ 

?> • 
f-l 

§ o 

1! 


Value per bushel, 
ton, or pound. 


Total valua- 
tion. 


MAINE. 

Barley : do 


1, 198, 000 
264, 000 
32,000 

3, 163. 000 
586, 000 
443, 000 

6, 527, 0(J0 


33 
14.8 
17.6 
27.4 
19.5 
24 
125 


36, 303 
17, 837 
1, 818 
78,941 
30, 051 
18, 458 
52, 210 


$1 14 
1 78 
1 38 
65 
99 
75 
66 


$1, 365. 720 
469, 920 
44. 160 
1, 405. 950 
6dO, 140 
332,250 
4, 307, 820 




821, 000 


.80 


1,026,250 


19 69 


16. 165, 490 






1, 261, 874 




24, 671, 450 


NEW HAMPSHIUE. 

Total : 








1, 213, 000 
174, 000 
43,000 
1, 066, 000 
96,000 
87, 000 
9, 980, 000 
150. 000 
520, OoO 


30.5 
14.8 
16 

29.7 
21.5 
15 
88 
1,000 

.96 


33,232 
11,756 
2, 687 
35, 892 
4, 465 
. 5,800 
33, 863 
150 
541, 666 


1 09 
1 59 
1 24 
66 
1 07 
83 
79 
22 
19.85 


1, 322, 170 
276, 660 
53,320 
703, 560 
102, 720 
72,-^0 
2, 354, 200 
33, 000 
10, 322, 000 






669, 511 




15, 239, 840 


VERMONT. 

Indian corn bushels . . 








1, 950, 000 
40'J, 000 
67. 000 
3, 170, 000 

107, mo 

336, 000 
4, 899, 000 
70.000 
979,000 


39.6 
16. 8 
15.8 
33.7 
23.3 
17.5 
140 
1030 

.96 


48, 484 
24, 345 

4, 240 
94, 065 

4, 592 
19, 200 
34, 992 
66 

1,019,791 


1 10 
1 63 
1 15 
59 
1 01 
75 
51 
22 
14 50 


i 

2, 112, 000 
606, 670 
77, 050 

1, 870, 300 
108, 070'; 

' 252. 000 

2, 49fl, 490 

15, m 
' 14, 195, 500 


Buckwheat do 

Hay tons.. 

Total 






1, 249, 775 




21, 795, 480, 
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Ftoduet 



I. 



S 



C it 



2^ 



Total ralua- 
tion. 



MASSACHUSETTS. 

fin 41 an com.. bushels- - 

"Wbeat tlo..., 

Kye do.... 

Oats do.... 

Barley do.... 

Buckwheat .-do — 

Potatoes do... 

Tobacco pounds. 

Hay tons. 



Total. 



mom isj^Am 

In (Han corn bnsbdg. 

Wheat ...do.... 

Eve do. 

Oats do 

Barley..,. do. 

Buckwheat do..-. 

Pottttoes do — 

Tobacco „,.poniid8. 

Bay toas 



Total. 



003ISE(?nCUT. 

Indian corn bushels - 

Wheat do... 

Kye : ..do... 

Oats do... 

Barley • do... 

Buckwheat do... 

P<*tatoe8 

Tobacco pounds. 

Hay,.» tons. 



Total.. 



KfiW T03W. 

Indian com t., bushels. 

Wbeat • do,,.. 

Bye ..do... 

Oats do... 

Barley 

Buckwheat.... do... 

Potatoes do... 

Tobacco — . ...ponnttS- 

Hfty i tons. 



Total.. 



Indian cwi^... ..--..bushcls- 

Wljeat...i. ....do... 

By© -do... 

Oats ..do... 

Bariey do... 

Buckwheat , . , . ,do . . . 

Potato**.*^ ....do... 

Tobacco - .pounds. 

Hay tons. 

iotai.... ' 



1, 327. 000 
35.000 

mooo 
73:1, (JOO 

126, 000 
38.000 
2,308,000 
6, 289, 000 

507,000 



280.000 
700 

s^.eoo 

152.000 
30.000 
1.400 
488.000 



89,000 



1, 413.000 
38,000 
289.000 

9iaooo 

24,000 
96.000 
1,729.000 
7, 495. 000 
433,000 



19,426,000 
9, 133.000 
2,2;».000 

29, 646,000 
€,6IS,000 
3,435.000 

25,1^1.000 
2,584,000 
4,491,000 



33 
17. R 
If). 4 
ii6.4 
'.iO.7 
14 
88 
1350 
1.07 



40, 212 
1, 988 

15, 064 

27.765 
6,086 
2,714 

25. 090 
4,658 
473.831 



26 

17.6 
18 

32.7 
24 
34 
79 



1.09 



2fi.4 
17.8 
14,4 
32,4 
26.5 
14 
73 
1,250 
1.30 



34 
13.8 
13 
32.4 
21.2 
17.9 
98 
1,100 
1.23 



10,057,000 
1,680,000 
470,000 
4,049,000 
7,000 
311.000 
3,858,000 
40,000 
553,000 



33 
12.8 
13.4 
31 
28 
24.3 
75 
1,150 
1.40 



597, 408 



$0 98 
1 T3 
1 10 
73 
1 08 
1 02 
06 
24 
26 14 



10,769 
39 
1, 144 
4,648 
1,250 
100 
6.177 



81,651 



105,778 



53,522 
2, 134 
20,069 
28,17^' 
905 
6,857 
23,684 
5,906 
33.'$. 076 



474, 422 



571,352 
661. 811 
171,538 
915,000 
312.075 
191,899 
256,336 
2.349 
3,651,219 



6,733,579 



304,757 
131,250 
35.074 
130,612 
250 
12.7B8 
51,440 
34 

395,000 



1 06 
1 75 
1 27 
61 
96 
1 02 



$1, 300, 460 
61,250 
255, 200 
535, 090 
1.36, 080 
38, 760 
2, 119, 680 
1, 509, 360 
13,252,930 



19,208.860 



296,800 
1,235 
96, 162 
92,720 
28,800 
1,428 
478,240 



1 14 

1 52 
1 16 

69 
1 02 
1 05 

99 

22.6 
25 60 



87 
1 41 
97 
58 
85 
81 
65 
20 
17 21 



81 
1 43 
97 
54 
1 10 
1 00 
94 
23 
19 44 



1, 061*815 



2, 136, 000 



3, 061, 375 



1, 610.820 
57.760 
335,240 
629.970 
24,480 
100.800 
1.711,710 
1,693.870 
11,084,800 



17,249, 450 



16.000,620 

12, 877, 530 
2. IG3, 100 

17, m, 680 
5, 623. 600 
2,782,350 

16,328,650 
516.800 

77,290,110 



151, on, 440 



8. 146, 170 
2, 402, 400 
455,900 
2, 186, 460 
7,700 
311, 000 
3, 626, 530 
9,200 
10,750,390 



27, 895,670 



28 
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Table 8hommg the product of each principal ci'OjJ, *f-c.— Continued, 



Product. 



PBKN-8TLVAWIA. 



ludian com bnahela, 

Wl leat ; , do . - . 

Kye. 



.do., 



Oats do. 

Barley ..do... 

Buckwheat. do. . . 

Pot^-toes do... 

Tobacco , .pounds. 

B&y..... tona. 



Total. 



Ibdlau corn bushels. 

TVbeat , ...ido... 

Eye do... 

Oats do... 

Barley. do... 

Buckwheat. . , do. - - 

Potatoes do... 

Tobacco. pounds. 

Hay,.. tons- 



Total - 



Indian com bushels. 

^eat * .-.do... 

Rye do. 



Oats do... 

Barley , do... 

Buckwheat ..do... 

Potatoes ; - do . . , 

Tobacco .pounds. 

Hay ;..tons. 



Total. 



VniOINIA. 

Indian com .bualiels. 



Whesat... 

*Rve--.. 

Oats 

Barley ..i. 

Buokwheat 

Potatoes , 

Tobacco 

.Hay 



.do- 
....db... 
....do,.. 
....do... 
....do... 
....da.,, 
.pounds. 
....tons. 



Total.. 



NORTH CABOIJNA. 

Indiiutt com. bushels . 



Wheat v...... 

. Gats'....;,..-. 
Barley 

BUek wheat. ;> 
Potatoes . 
Tbbabijo . , . . . 
Hay:.-.......; 

Total: 



.:do... 

do... 

...;.do... 
.....do... 
.....do... 
.....do... 

pounds.. 
, ....tons. 



g5 



33. 86C. 000 
17, 115, 0 0 

3, 143.000 
34, S89.000 
497,000 

2, 278, 000 
11,034.000 

3,S!>4,000 

2,734,000 



3, 311. 000 
626.000 
10,000 
4RS.000 
1. 700 
1,300 
217,000 



37,000 



11, 818. 000 
4^792,000 
264,000 
3,236,000 
10,700 
67,000 
897, 000 
14,522,000 
232.000 



. 19,360,00i& 
6, 705; 000 
519, 000 
7,175. 000 
7,600 
- i4,im 

1, m, 000 

43, 761, 000 
216,000 



22,500,000 
, 4,218,000- 
400.000 
2,750,00ft 
2,000 
17, soft 
, 742,000 
30, Cuv, flOO 
1.69, OOO 



35.8 

. 12 
12 
32.6 
2:J. 9 
18 
87 

1,2U0 
1.30 



25 
10 

11.3 

20 
20 
20 
75 



1 



22.5 
9.7 

10.5 

24 

22 

13.5 

67 
637 
1. 22 



9.6 
19.5 
20 
16 
55 
739 

1.38 



14, 6 
.8.6 
8. 3 
.10.2 
22 
2,1. 4 
■ 81 
536 
1.40 



1.08.5,643 
1, 426, 250 
202, 333 
1,051, 809 
20, 794 
126, 555 
127, 402 
2, 745 
2,103, 070 



6,206, 006 



132, 440 
63, 600 

892 
24, 900 
■85 
65 
2,893 



37, 000 



360,875 



525, 244 
494, 020 
25, 142 
136. 916 
486 
4, 962 
13, 388 
2i2. 797 
190, 163 



1,413,118 



9C8, 000 
698, 487 
54. 062 
367,948 
350 
2, 750 
22.472 
59, 216 
156. 521 



2; 329, 756 



1,541, 095 
490, 465 
48, 192 
. 169,753 
' 90 

m 

- 9, 160 
51, 194 
• 120,714 

2, 431, 494 



,11 



$0 75 
1 27 
89 
48 
91 
85 
78 
21 

13 05 



Total valua- 
tion. 



.i 117,550,520 



65 
' 1 25 

83 
' 50 

92 
1 00 
1 00 



20 00 



0 71 

1 28 
78 
47 
90 

1 11 
90 

oae 

16 33 ; 



65. 
1 24 
73 
42 
80 
.70 
71 

07.3 
14 72 I 



73 i 

1 21 i 
97 

57 ' 
CI ; 

58 ■ 
70 ,; 
I'l. 1 

11 47 ■ 
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Ta^k sitawing tJ^^2^roduct of each principal crop, ^c— Continued. 



Product. 


t 


"3 

f 


l'^ 1 
11 

1.2 


11 

s - 

>^ 


Total valua- 
tion. 


-T 

SOUTH CAROLINA, 


19,000,000 
l,01ij,000 
60,000 
936,000 
7,000 


S. 9 

5.8 
0.7 

15 


1, 348, 314 
144 571 
10,' 344 
85,463 
466 


fl 06 
1 89 
1 70 
84 
95 


$12,720,000 

102,000 
777,840 
6,650 




48 


2,354 


1 15 


129,950 




74,000 


1 


74,000 


21 66 


1, 602,840 








1, 675, 512 




17, 251, 960 


GEOBGIA. 

Ssxloy . . - do 




— ■ ■ 




31,000,000 
2,367.000 
100,000 

' ^ oi?n Arm 

1, Sou, 000 
12,000 


13. 5 

8.1 
14.6 
15 


2,296,296 
2Qfi IT'S 
12,345 
86,301 
80D 


90 
1 47 
1 49 

63 
97 


27,900,080 
1 "jKk Ron 
149,000 
1,045,800 
11,640 




350,000 


78 


4, 487 


1 31 


469,000 




55,000 


1.34 


41, 044 


23 33 


1.283,150 






2, 739, 648 




34, 367, 480 










3,347,000 


10.8 


208,055 


1 35 


3.033,450 
















1H,400 


12.5 


9, 312 


1 00 


116,400 


















10, 000 
' 165,000 


75 
680 


133 
242 


. 1 15 
15 


11,500 
24,750 






















3, 186, 109 


ALA6A3IA. 


35,334,000 
1,041,000 
60,000 
700,000 


17.5 
. &4 
9.7 
15,6 


ia, 019, 085 
123, 928 
6,185 
44, 871 


93 
1 28 
1 06 

79 


32, 860; 620 
1,332,480 
63,600 
553,000 




















450,000 


70 


6,423 


1 37 


616,500 




62,000 


1.33 


46,616 


20 00 


1,240,000 








2, 247, 113 






inBsissirpi. 
"Wheat > — do.... 


30,300,000 
S21.000 
21,000 
300,000 


16.5 
.9.7 
10 

14.5 


1,836,363 
22,783 
2, 100 
20,680 


93 
1 52 
1 62 

90 


29,694,000 
335,920 
34.«20 
270,000 


Gats ii.^ ....do.>-. 




392,000 


73 


5,369 






Tobacco^ V. .pounds* . 


39,000 


1.37 


28. 407 


21 25 


828,' 750 








1,915.771 




31, 6W, 410 
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Table slboioi'n{f tJto product of each princijpal cropj <j*'C.— Contmued. 



Product. 


AmouBt of crop 
of 1670. 


^» 
J 

<l 


■ 1 . 
.a ci 

■ 


lg 

1? 

B 9 

. ^ 


Totftl valua- 
tion. 




18, 000,000 
41, 000 
21,000 
87,000 


23.5 
9.7 
10 

25 


800,000 
4,220 
2,100 
:i,430 


§1 10 
1 52 
- 1 62 
75 


?lf>, 800, 000 
62, 320 
34,020 
65, 250 
















297,665 


ios 


2,828 


1 10 


344, 520 




35,800 


1.50 


23^866 


28 50 


1, 020, 300 








836, 500 




21, 320, 410 


TEXAS. 

Tnioilt • do 


23,090,000 
1, 225,000 

95,000 
1,500,000 

54,000 


=== 

26.5 
11 7 
10,1 
21. C 
30 


693,963 
104 700 

4;973 
69, 444 

1,800 


^ ^ 

.1 00 
1 73 
I 11 
1 00 
1 33 


25, 111,400.. 
S, 119, 250 
105, 450 
1, 500, 000 
71,820 






400,000 


128 


3,125 


1 33 


533,000 


Total 1.. 


25,000 


l.CO 


15,625 


15 36 


384,000 






1, 093, 629 




29, 823, 920 












25, 000,000' 
1, 251, 000 
41,000 
()71,000 


31. 8 
10.8 
18.2 
23.6 


786, 163 
115, 833 
2|285 
26,432 


80 
1 30 
1 00 

62 


20,000,000 
1, 626, 300 
4i,600 
416,020 
















450,000, 
2, 225, 000 
10, 300 


109 
666 
t'SO 


4, 128 
3,340 
6,800 


1 OT 

15.3 
15 OU 


481,500 
340, 425 
153.000 








046, g&i 




23,058,845 


Borlfly .i.. ,,....do.,.. 








51,600, 000 
7, a57, 000 
232.000 
3,920,000 
30, 800 
9,500 
l,220,00f) 

4k AAA AAA 

35, 000, 000 - 
155,000 


25.8 
8 8 
1L3 
19.3 
22.5 
20 
. 88 
€45 
1.43 


1, 976,744 

OOOf VAii 

20,530 
203,108 
1,368 
475 
13,863 
41, 420 
108,391 


47 
07 
81 
46 
75 
75 
52 
08.3 
16 64 


23, 970, 000 

i, lOtJ, SftlU 

187,92t> 
1,803,200 
23, J 00 
7, 125 
634,400 
2,i)05,000 
3, 579,200 




. lotal.-... v.........i...i.. 

\ tVEST VIIlGDflAi : 

. Indian corn . . , - bushels. . 

Wlieat v. . * . . .do. . * . 

Ryo:.>v > do..., 

Oats .-,v,..tf... i do. ... 

Bfir]oy . . - . . . . ... v .do. . 

Buokwlieat . . . * . , . . .do 

Potatoes : , ,v .. .V . .do. . . . 

ToT)acoi) .-Vv . w.iiounds. . 

- - - - • " * • • • - > - -tons. . 

.^c<>*fti^- :...:,'.-^.Cv'^v.^...,. 






3,201.921 




39,246,235 


0,837,000 
2,533.000 
280.000 
2, €55, 000 
56,000 
77,000 
1,021,000 
2,202,000 
242.000 


.30.4 

ii.4 

14.1 
27.2 
20 
19.9 

85 
.760 
1.26 


323,585 
222.105 
19,858 
97,610 
. 2, 800 
3, 8C9 
12,011 
3,015 
192. 063 


64 

1 22 

a3 

40 
85 
80 
58 
11.3 
10 00 


6,295,680 
3, 090, 260 
232. 400 
1, 06-2, 000 
47, 600 
61, 600 
502, 180 
258,9f>0 
2, 420, 000 






876, 910 




H 000,716 
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Prodnct, 



lotal valua- 
tion. 



Indian corn.. 

WTieat 

Bye 

Oats 

Barley 

Backwlieat.. 

Potatoes 

Tobacco 

Hay 



-bushels. 

(lo... 

do... 



....do. 
....do. 

....do... 
,...do... 
.pouuda. 
ton.?. 



5, 610, 000 
790,000 
6, 148, 000 
304. 000 
18,000 
1,800,000 
45,000,000 
160,000 



32.1 

10 

12.1 

23.3 

ID 

3C.7 

7S 

13G 



1, 973, 364 
561, 000 
65, 289 
S05, 000 
16, 000 
1,077 
23,076 
64, 655 
Xn, 647 



Total.. 



3,087, 108 



SO 43 
1 00 
71 
40 
1 05 
75 
63 

13 25 



$30, 405, 600 
5, 610.000 
560,900 
2, 459.200 
319,200 
13,500 
1, 134,000 
3,000,000 
2, 120,000 



40,312,400 



Indian com*. 

Wheat 

Byo 

Oata 

Barley 

Buckwheat.* 
Potatoes .... 

Tobacco 

Hay. 



do... 

-do... 



....do... 
....do... 
....do... 
....do... 
, pounds, 
-tons. 



Indian com . 

Wheat 

liye 

^ts 

Barley 

Baekwbeat . 
Potetoea .... 
Tobufico .... 
Hay 



..■bnsbeLj. 

do... 

do... 



....do, 
....do. 
....do... 
....do... 
..pounds. 
tons. 



Total. 



Indiaai corn.. 

Wheat 

Eye 

Oats 

Barley 

Backwbeat .. 
Potatoes ..... 

Tobacco...... 

Hay 



..bushels. 
.....do... 

do... 

do. 



.do... 
.do... 
..do... 



..tODd. 



Total.. 



Indian com.. 

Wteat 

Byis 

Oata ........ 

Baitefy.v,..,.. 
Ba^k wheat . 
Potatoes.... 

■Xobaooo- — 
Hay .......^ 



..buf^hds. 
.„,.do... 

do.., 

.....do... 
,,do. 



,,,.do... 
...-do... 
..pounds. 
,...tCDS' 



Totftl.. 



94,S';5,000 
6,750,000 
299,000 
5,52.'>,000 
885,000 
84.000 
2.20'i.OW) 
10,010,000 
532,000 



201,378,000 
27,115,000 
2,235,000 
38.503.000 
2,232.000 
:a06,000 
a 427. 000 
5,564,000 
1,895,000 



113,150,000 
30,200.ltoO 
517,000 
U,6<18,<:00 
800,000 
309,000 
2,565,000 
6,930,000 
072.000 



87,751,000 
19,»50,000 
450.000 
24, 500, 000 
1, 578. 000 
270.000 
8,982.000 
21, lOO, 000 
1,923.000 



31.4 
13 

15. C 

25 

26.4 
23. C 

103 

750 
1.29 



35.2 
13 

16.4 
26 
20 
18.8 
81 
840 
1.18 



30.5 
11 

13.7 
28.1 
24.1 
19.2 
45 
850 
1.27 



3D 
13.8 
13.8 
31.1 
23.5 
16.3 
72 
916 
1.31 



3,025,159 
510,230 
19, 166 
221,000 
10, 795 
3, 559 
21,359 
26. 146 
412,403 



5. 720, 965 
2, 259, 583 
136,280 
l,4y0.846 
111,600 
10,957 
104,037 
6,623 
1,605,932 



11, 436, 823 



2,864, 556 
1,836.363 
37,737 
415, 231 
33, 195 
16,093 
.57,000 
8,153 
765,354 



6,033,661 



2, 250, 025 
1, 3fi7. 631 
32,608 
787, 781 
67* 148 
16,564 
115.037 
23.034 
1,467,9U3 



44 

91 
68 
37 
84 

fi- 
ne 

09.3 
12 82 



35 
94 
60 
32 
62 
. 68 
64 

12.8 
10 74 



38 
'1 CO 

70 

35 

83 

71 

SJ 

05.3 
11 46 



48 
1 09 
76 

38 
86 
85 

ei 

13.3 
11 Od 



41, 795, COO 
6,142.500 
203,330 
2,044,250 
239.400 
56,280 
1,232,000 
1,823,T30 
6,820.240 



It}, 482,300 

25,488,100 
1,341.000 

12,320.640 
1,383,840 
• 140,080 
5,393,280 
712, 192 

20,352,300 



137,613,732 



42,997,000 
20,200.000 
361.900 
4,083,800 
664,000 
219.390 
2,128,950 
367.290 
11, 139. 120 



6, 147,806 L 



82,16^450 



42,120,480 
20,873,500 
343,000 
0,310,000 
1, 357,080 
229.500 
6, 708, 4S0 
2,505,300 
21, 191, 460 
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XdJfle sliQwing the .product of eaoli jyrindpal oroj?, ^■c— Continued. 



Product. . 


1 

§^ 

r 


Average yield 
per acre. 


Xumber of acres 
iu each crop. 


11 


Total valua- 
tion. 


MICHIGAN. 


If) O^fi QOQ 

1 K OfiQ nno 

LOf idOC, vUU 

604,000 

0. 831.000 
030,000 
901,000 

T, 000, 000 
3,500,000 

1, 472, 000 


37 
14 

18.2 
35.3 

25 
17.3 
05 
050 
1.36 


.'514, 450 
1, 092, 000 
33, 186 
278,498 
2.5,200 
52, 080 
73,684 
3, C84 
1,082,352 


$0 55 
1 08 
75 
39 
80 
62 
, 58 
20 
11 17 


^10, 469, 250 
453, 000 

3, m, m 

504, 000 
553,620 

4, 060, 000 
700, 000 

16, 442, 240 


Barley do 

BDOkwhieat do 

Total 






3, 155, 143 




53, 532, 2W 


WISCONSIN. 








10,905,000 
20, 485, 000 
1, 219, 000 
14,327,000 
1,431,000 
498, 000 
4, 585, 000 
1,037,000 
1,233, 000 


r^8 

33.4 
13.6 
27. 9 
26.5 
20.1 
57 
900 
1. 34 


.526, 184 
1,528, 73 j 
89,633 

513, 512 
54, 000 
24, 776 

1,' 152 
912, 68C 


52 
90 
62 
39 
67 
54 
74 
18 
10 43 


10, 397, 400 
18, 436 50O 
'755,' 780 
5, 587, 530 
958,770 
268, m 
3, 392, 900 
188, 66C 
12,755,890 


Buckwheat ,..do.... 


Total 






3, 731, 111 




52, 740, 350 


MDfXESOTA. 








5, 823, 000 
10,022,000 
74, 000 
8, 959, 000 
980,000 
53 (.00 
1^574,000 


33 

15.2 

17.7 

33.9 

24.5 

18. C 

53 


176,454 
1, 054, 078 
4, 180 
272, 310 
40, 000 
2,849 
24, 037 


51 
83 
50 
34 
54 
CO 
05 


2, 969, 730 
13, 298, 260 

41,440 

3, 046, 060 
529, 200 

31,800 
1, 210, 300 




724,000 


1. 47 


. 492, 517 


6 77 


4, 901, 480 






. 2, 060, 425 




26,028,270 


IOWA. 

Barley ,,do 


03, 41,'), 000 
20, 445, 000 
518,000 
10,340,000 
1,227, 000 
200,000 
4, 680, COO 


32 
12.5 
17. G 
. 29.7 
. 20 
21. € 
95 


2, 91D, 218 
3,635, 600 
20, 431 
550, 168 
47, 192 
9,259 
49,263 


34 
78 
58 
30 
63 
69 
52 


31, 761, 100 
15, 947, 100 
2Q0, 440 
4, 902, 000 
773,010 
138, 000 
2,433,600 




Hay fOD3.- 


. 1,000,000 


1. 34 


1, 194, 029 


7 70 


12, 320, 000 






6, 434, 160 




68, 575, 250 


KAX8A8. 

Wheat ;do . . - . 

llye . ... ^ do . i . . 

Qats do 

Barley . : . , ... ; ... ......... . do . . . . 

Buci£\^'h6at : ; . do ... . 

Potatoes . . I . . ; . ; ; I;*'. .do. . . . 

Tobacco.-.. pounds.. 


.l(j, 685,^)00 
2, 343. 000 
77, 500 ■ 
3,688,000' 
92.500 
31. 000 
3,139, 000 

'"'."52d,'o6o' 


28 
15 
20.8 
31.5 
•24 ' 
20. 6. 
.106 


.'^Oo, 602 
156,200 
3,725 
m»079 
3.854 
1.504 
29,613 

452,*136' 


58 
80 
CO 
40 
75 
77 
5G 

'*'"7'i8'" 


9, S77, 300 

2,014, 980 
53, 475 

1,475,200 
60, 375 
23,870 

1, 757, 840 

3.'798,"220 


■ ;;Tptai 






1,360,003 




18,870,260 
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Product. 



Indian corn bushels., 

Wheat do... 

Eyo do... 

Oata do... 

Barley do... 

Bnckwhcat do.,- 

Potatoes do... 

Tobacco poTiuds. 

Hay » tous- 



Total.. 



CALIFOBSIA. 

Indian corn "bushels. 

"Wheat do... 

By© do... 

Oats do... 

Barloy do... 

Buckwheat , do... 

Potatoes do... 

Tobacco pounds. 

Hay tons- 



Total . 



lodian com < • . • • bnshels. 

Wheat. do... 

Bye do... 

Oats do... 

Barley ..--do... 

Buckwheat ^ do... 

Potatoes do.-. 

Tobacco pounds , 

Hay - tons- 



il 



5. 1C3, 000 
1, 843, 000 
12, 900 
1,226.000 
233,700 
2,800 
760,000 



145, 000 



1.009,000 
14,175.000 
94,000 
. 1,581.000 

7,:ne,ooo 

22,500 
1, 823, 000 



617, 000 



2^.0 
H.4 
' VA 7 
•o«?. 7 
20 

20.3 
04 



1. 40 



35.6 
10 
38 
35.5 
26.9 
32.5 
143 



L48 



172. C75 
12iJ, :i33 
544 
3C, 3:9 
8, 0.>8 
106 
9, ISO 



103, 571 



457, 846 



30, 870 
740, 052 
655 
44, 535 
274, 275 
602 
12, 317 



it 



m 36 

64 
54 
31) 
65 
1 26 
56 



5 CO 



1 20 
1 10 
1 19 
50 
98 
1 07 
1 35 



416,891 



Tot<a. 



NEVADA. 

lodian com. - bnsbcls. 

Wheat do... 

Bye do.,. 

Oats do... 

Barley do.-. 

Buckwheat ^..flo... 

Potatoes ....do... 

Tobacco - - -pounas. 

Hay » toM. 

Total.. 



Indian corn. i-bnahcls . 

Wheat..-.. 4^-" 

.do... 



By6., 

Oats 

Barley 

Buckwheat 
Potatoes,,". — 

Tobacco..... 

Hay....i.,......./..- 

Total. 



do... 

.; do... 

.,....,U do.,, 
........do... 

poijjQds. 

...tons. 



88,000 
3,270,000 
3,800 
1, 867, 000 
202,000 
1,400 
414, 000 



86,000 



11,000 
251,000 
300 
59,000 
324,000 
900 
155.000 



40,000 



1,230,000 
1,675,000 
13,000 
1,031,000 
328,000 
1, DOO 
973,000 

""12^,* 003 



29.7 

19.5 

25 

36 

32.3 

30.7 

87 



1.45 



35 

23.5 

24 

32.5 

27.5 

27,5 

87 



35.9 
.25.7 
23 
33 

30.2 
28.5 
145 

1.53 



1,526,287 



2, 9G2 
116, 410 
152 
51, 861 
6,253 
45 
4,758 



99,310 



241,751 



314 
10,630 
12 
.1,815 
11,781 
32 
1,781 



29,620 



34,261 
05, 1T5 
565 
31,242 
10,860 

m 

' 0y7l0 
""83. 580 
231, 459 



10 70 



I 00 
95 
87 
46 
68 

1 41 
77 



12 05 



1 1 
1 50 
1 25 
83 
1 12 
1 10 
1 84 



■ 99 
1 21 
1 24 

78 
OS 
1 00 
00 



Summary fin- m^i iSSJ^rt^, %hmH^ the prbBum, ^umlef mn the "^alue ^f -^ crop ^ t870. 





STATES 




INDIAN com 




EYE. 






















V alii'e 01 
crop. 










VaJne of 
crop. 




Acrt58. 


Vftltie of ctop. 


BuBboIs. 


Actes. 








1, 1}>8. ooo 


36. 303 




tUlA nAA ' 
5{M, uUU 


17 837 




^ noo 


1 (?18 










1, Si 3, 000 


33, 2:12 


1, .{22. '170 




11 756' 




43 00 ) 


2 687 


53 


Vermont 


_^ _ ....,-1.,..., 





1, 9S20. 000 


48, 4W : 


2, I12.1)H0| 


409 000 ' 


^4 345 


VW 1, U 1 u 


67' 000 


4' 240 


t (, IKK) 


Majftsar-hnaetts 







l,3ii7.0OO 


40. i 


1.300. 4«b ' 


§5, 1'^^OO ' 


1, 988 


61,^0 


^32, 000 


15, 064 


255, 200 








580. 000 


to. 760 


2!)6. tWb ■ 


'fnn '■ 

IW 


«JW . 


1 2*^5 ' 


go 


1, 


26, 162 








1, 000 


53, 522 j 


1. olu.>W 






57 7(t0 


S5ot». UUlf 


-OA AtfO ' 


ob= n^A 
OtJD, ^lU 








19, 4*26, 000 


571, 3,52 


16, HiHl. nm): 


y, 1A>. Uw 


GO], 811 


if) Q^i 


J, 4JU, UUU 




0 -ih'-t lAA 
^, IDo, lOU 








10. Oo?. 000 


304. 757 


8. 146. 1*16 • 


I, orO. 000 


131. 250 


Z, 4U*. 41/U 


4 UUU 


,3t), 074 


455, 900 








38, Hfi6. 000 


1, 0y5, 642 


29, 149.500: 


LI, 1 1 0, uuU 


1 Am: nfiii 
L, H M, AM 


41., loo, u.nJ 


0, i4o, UUU 


262, 333 


0 cm <4(^n 








3, 31 1. 000 


132. 440 


2. 152. ISO 


Dial), UUU 


62, "6w L 


(PiiJ, iWU 


to, UUU 


8^52 


, B, 360 








11. OOO 


^25, 244 : 


8, 390. TftO 


4, >W. UUU 


AnA noA 


0, I. J J, iUU 


Ofi 4 ADA 

Si«4, UUU 


25, 142 


205, 920 








1 9, StiO. 000 


"968.-000 ' 


12. 584. '000 


0, TU», TOO , 


698. 4;t7 , 


a Ml 1 -MIA 

D, .114, AMJ 


■549, 000 


54,062 


378, 870 








22. 500. 000 


1, 54l,'0s>5 


17, 550. 


4, isiB, TOU 


4!K), 400 . 


0, loo, ir*U 


4HU, UUU 


48, "192 


388.tH)0 








Vi. 0(M). 000 


I, 348, 314 


12. 72 ','000 


1, 012, l/UU 


144, 571 


1, Hia, ocU 


60, 000 


10, 344 


102,600 








31,000.000 


S, 296. 296 


87. 900. -OOO 


54, Sol, wv 


398, 375 


0 C^A^ Uf\A 

0, oOo, oyO 


100, 000 


12, 345 


V%), 600 










"^08. ^55 . 


3, 033. 450 




















35. 334, (KK) 


S, '619.^85 ^ 


32, 860, (i2 J 


l,04l,00tl 


123, 928 ■ 


1, otJ2, 480 


■60, 000 


6, 1S5 


63, 600 








30. ^MM), W)0 


•1, 83B, 363 ■ 


29, 694, 000 




22, 783 


3^,1)20 ■ 


5M, 000 


s, too 


34. 020 








ly. OOO. 000 


800.000 ■ 


19, 800, 000 


4), (WO 


4, 226 




01, 000 


2, lOO 


34, 0:SO 








23, fiSK). 000 


893, 962 


25, 111, 400 


1, 22s. 600 


104, 70d 


2, 119, 250 


■i>5, 000 


4, 973 


105, *50 








25, 000. 000 


786, 163 


20. 000, 000 


1, 25J, 000 


1 1 5, 833 • 


1, 626, 300 


41. 600 


2, 285 


41, 600 








51. OOO. 000 


1, 976. 744 


23, 970, 000 


^ r>r;»- AAA 

7, 00 < , UUU 


836, 02^ 


7, 136, 2JK) 


232, 000 


20, 5ij0 


187, §23 








9, ti'St, 000 


32^^, Sf^S 


6, 295, 680 


C^O*^ AfV\ 

2, &t>.5, UUU 


222. 105 


0 AAA OrfA 

3, ODO. 260 


280, 000 


19, 858 


232, iOO 








63, 345, 000 


1, 973, 364 


30, 405, 600 


D, 610, UUU 


AAA 

5ol, 000 


0, 616, 000 


T^, OOJ 


65, 289 


560, ^0 








94, 990, 000 


3, 025, 1 59 


41, 795, 600 


«, 75«> 000 , 


519, 230 


D, IK, 50 J 


■Si99, 000 


19, 166 


203, ^20 








201. 37«,000 ; 


5, 720, 905 


70, 482, 300 


27, 115, GOO 


'e,259,.')83 


25,488,160 


2, 235, 000 


136, 280 


l,34l,6()0 








113, 150. 000 


2, 864, 55« 


42. 997. poo 


20, 200, 000 


1, 836, 303 


20,1200,000 


517, 000 


37, 737 


361,900 








87, 751, 000 


2, 250, 025 


42, 120, 480 


19, 1.^. 000 


1, 387, 681 


20, 873, 50 ) 


450, 000 


32, 608 


342, 'OOO 








19, 035, 000 


514. 459 


10, 469, 350 


15, 288, 000 


1, 092, 000 


16, 511,040 


604, 000 


33, 186 


453, OuO 






19.995,000 


526, 184 


10, 397. 400 


20, 485, 009 


1, 528, 731 


18, 436, 500 


1, 219, 000 


89, 632 


755, 780 








5, 833, 000 


176, 454 


2,969,730 


16, 022, oue 


1, 054, 078 


13, 29a 26J 


74,000 


4, 180 


^1, 4-JO 








93, 415, 000 


2,919,218 


31, 761, 100 


20, 445, 000 


I, 635, 600 


15, 947, ino 


518, 0^0 


29, 431 


:ipO, 440 








16. 685, 000 


595, 892 


9, €77, 300 


2, 843,000 


156,200 


2, 014, 9>*0 


77, di^O 


3, 7^ 


53, 475 








5, 163, 000 


172, 675 


i, 858, 680 


1,848, 000 


128,333 


1, 182, 720 


12, 900 


54^1 


6,966 








1, 099, 000 


30,870 


1, 318, 800 


14, 175. OO J 


74'6, 052 


15, 5Jf2, 500 


^4, 900 


655 


29, 631 








88, 000 


2, 962 


88, 000 


2, 270, 000 


116, 410 


2.156,500 


3, 800 


152 


3, 306 






11,000' 


314 


13,'?S0 


251,000 


10, 680 


376, "500 


300 


12 


375 








1, 230. 000 


34, 261 


1.2)7,700 


l.«75,000 


65. 175 


% Oi.y;, 750 


13, 000 


565 


16, 120 










58/«il6,977 


601,839,030 


{£^884,700 


1«, 992, 591 


245^ 1945 


15, 473, 000 


1, 176, 137 


13, 612, 605 






J 







Summary for each State, ehatmtg fhe pi^odvil, me rmmber of acres, and ike value of each crop for 1870 — Continued. 



STAqpES. 



OATS. 



Bushels. 



Acres. 



Value of 
crop. 



Bushels. 



Acres. 



Value of 
crop. 



BUCKWHEAT. 



Btishe;l3. 



Acres. 



Valae of 
crop. 



Maine 

New Hampshire 

Vermont 

Massachusetts.. 

Ehode Island 

CoHDecticut 

New York 

New J ersey 

Pennsylvania .. 

Delaware 

Mari^land 

Virginia 

North Carolina. 
South Carolina . 

Georgia 

riorida , 

Alabama 

Mississippi 

IwoniBiana 

Tesas 

Arkassas 

Tennessee 

West Virginia.. 

Kentucky 

Missouri 

Illinois 

Indiana 

Wo 

Michigan 

"Wisconsin 

Minnesota 

Iowa 

Kansas 

Nebraska . . 

California 

Oregon 

Nevada 

The Territories 

Total 



2, 163. 000 

I, 066. 000 
3, 170. 000 

T33.<i00 
152. 000 
913.000 
2D. 646. 1)00 
4, 049. 000 
34. 2rt). 000 
4l>8.000 
3, 2ii6.000 
7, 175. 000 

2, 75H, 0(!0 
936.000 

1,200.000 
116. 400 
700.000 
300.00) 
87.000 

1.500.000 

tni.ooo 

3, 920. 000 
2.655.000 
6, 14H.000 
5. 525. 000 
38. 5-2.000 

II, 66m, 000 
24. 500, 000 

9.631.000 
14. .327. 000 

8,959.000 
16, 340, 000 

3. 688,0 0 
1, 226, 000 
1,581,000 
1,867.000 

59, 000 
1. 031, 000 



78, 941 
35.892 
94. 065 
27. 765 
4,648 
28. 179 
915.000 
130, 612 
1, 051. 809 
24, 900 
136. 916 
367. 948 
169.753 
95,463 
86,301 
9, 312 
44. 871 
20,689 
3.480 
69. 444 
28.432 
203, 108 
97, 610 
30.5.000 
221,000 
1, 480. 846 
415.231 
787. 781 
278. 498 
51.-), 512 
272.310 
550. 1(i8 
117. 079 
36,379 
44. 535 
51. 861 
1, 815 
31. 242 



$1,405,950 
701.560 
1,870,300 
535^090 
92^720 
62.'). 970 
17, 194 680 
2. 186, 460 
16. 45a 720 
249. OiO 
1, 544. 420 
3. 01 -.i, 500 
1, 567. 500 
777.840 
1,04.'). 800 
lia 400 
553.000 
2711,000 
65.250 
If 500. 000 
416,020 
1,803,200 
1,062.000 
2. 4.'>9. 200 
2.044.230 
12, 320. 640 
4.083.H00 
9.310,000 
3,834,090 
5. 587, .-BO 
3. 046. 060 
4, 902, 000 
1, 47.5. 200 
367,800 
932.790 
858,820 
46. 970 
604. 180 



586,000 
96,000 
107,000 
126.000 
30,000 
24.000 
6,616,000 
7.000 
497,000 
1,700 
10. 701) 
7,000 
2,000 
7,000 
12,000 



54,000 



30.800 
56.000 
304.000 
285.000 
2,232.000 
800. 000 
1, 578, 000 
■ 63.1, WiO 
1,431,000 
980,000 
1, 227, 000 
92.600 
233. 700 
7, 378. 000 
202.000 
324,000 
328,000 



30. 051. 
4,44)5 
4,592 
6,0«?6 
1, 250 
905 
312.075 
250 
20,794 
85 
486 
350 
90 
466 
600 



$580. 140 
102.720 
108.070 
136, 080 
28. 800 
24,480 
5, 02:). 600 
7. 700 
452,270 
1..564 
9,630 
5.600 
1,220 
6.650 
11,640 



443,000 
87.000 
336,000 
38.000 
1,400 
96,000 
3,435,000 
311,000 
2, 278. 0 0 
1, :joo 
67,000 
44. 000 
17, 800 



18,458 

5, 800 
19,200 

2,714 

leo 

6. 857 
191,899 

12.798 
126,555 
65 
4,062 
2,750 
631 



1,800 



71,820 



1.368 
2,800 
16,000 
10. 795 
111.600 
33, 195 
67, 148 
25, 200 
54.000 
40. 000 
47, l!)2 
3, 854 
8, 058 
274. 275 
6,253 
11, 781 
10. 860 



23,100 
47,600 
319. 200 
239. 400 

1, 383. 840 
664, 000 

1, 357. 080 
504.000 
958. 770 
52<), 200 
773, 010 
69.375 
151, 905 

7, 230, 440 
137,360 
362. 880 
321. 440 



9,500 
77,000 
18,000 
64.000 
206.000 
309.000 
270.009 
901.000 
498.000 
53, 000 
200.000 
31,000 
2,800 
22,500 
1, 400 
SCO 
1. 900 



475 
3,669 
1.077 
3.559 
10.957 
16. 093 
16,564 
52.080 
24, 776 
2,849 
9,259 
1, 504 
106 
692 
45 
32 



$332. 250 
72, 210 
252. 000 
38.760 
1.428 
100.800 
8, 782, 350 
311,000 
1, 936. 300 
1,300 
74, 370 
30.800 
10, 324 



7.125 
61,600 
13.500 
56.290 
140.080 
219.390 
229,500 
558,620 
268.0^ 
31.800 
138,000 
23, 870 
3, 528 
24,075 
1, 974 
990 
1,900 



217, 277, 400 



8, 792, 395 



107, 136, 710 



26. 295, 400 



1, 108, 924 



22, 244, 5d4 



9. 841, 500 



536, 992 



7, 725, 044 



Summary for each State, showing thej^roduct, ihc nmiber of acres, and ike value of each crop for 1870— Continued. 



STATES. 



Maine 

ITew Hampshire . 

Yemo»t 

Massachasetts ... 
Hbode Island — 

Oonnccticut 

New York 

ITew Jersey 

Pennsylvania — 

Delaware 

Marj'land 

Virginia 

North Carolina.. 
South Carolina. . . 

Oeorgia 

rioriaa 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia... 

Kentucky 

Missouri 

Illinois 

Indiana 

Ohio 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Kansas 

Nebraska 

California 

Oregon 

Nevada 

The Territories. . 

Total 



Busliels. Acres. Value of crop. 



6, 527, 000 
2, 980. 000 
4, 899, COO 
2, 208, 000 
488. 000 
1, 729. 000 
25, 121, 000 
3, 838, tiOO 
11, 084, 000 
217, 000 
897, 000 
1, 236, 000 
742, 000 
113,000 
350,000 
10,000 
450,000 
392, 000 
297, 000 
400,000 
450, 000 
1, 220, 000 
1,021,000 
1, 800, 000 
2, 200, 000 
8, 427, 000 
2,565,000 
8, 282, 000 
7, 000, 000 
4, 585, 000 
1,274, 000 
4, 680, 000 
3, 139, 000 
769,000 
1, 823,000 
414, 000 
155, 000 
973, 000 



114, 775, 000 



52, 216 
33, 863 
31, 992 
25, 000 
6, 177 
23, 684 

256, 336 
51, 440 

127, 402 
2, 893 
13, 388 

22, 472 
9, 160 
2,354 
4,487 

133 
6, 428 
5,309 
3,828 
3, 125 
4, 128 
13, 863 
12, Oil 

23, 076 
21, 359 

104, 037 
57, 000 
115, 027 
73, 684 
80, 438 
24,037 
49,263 
29, 613 
8, 180 
12, 317 
4, 753 
1,781 
6. 710 



1, 325, 119 



$4, 307. 820 
2, 354, 200 
2, 49», 490 
2, 119, 680 
478, 240 
1, 711,710 
16, 328, 650 
3, 626, 520 
8, 645, 520 
217, 000 
807, 300 
877, 560 
m, 400 
129, 950 
469, 000 
11.500 
616, 500 
454, 720 
341, 520 
532, OOQ 
481,500 
634, 400 
592, 180 
1, 134, 000 

1, 232, 000 
5, 393, 280 
2, 128, 950 
6, 708, 420 
4,060,000 
3, 392, 900 
1,210,300 

2, 433, 600 

1, 757, 840 
430, 640 

2, 461, 050 
318, 780 
285,200 
963, 270 



Pounds. 



82, 668, 590 



150, ono 

70, 000 
6, 289, 000 



7, 495, 000 
2. 584, 000 
40, 000 
3, 294, 000 



14, 522, 000 
43, 761, 000 
30, 000, 000 



165, 000 



2, 225, 000 
35, 000, OJO 
2, 292, 000 
45, 000, 000 
19, 610, 000 
5, 564, 000 
6, 930. 000 
21, 100, 000 
3, 500, 000 
1, 037, 000 



Acres* 



150 
66 
4,658 



5, 996 
2, 349 
34 
2, 745 



22, 797 
59, 216 
51, 194 



3, 340 
41, 420 
3,015 
64, 655 
26, 146 
6,623 
8, 152 
23,034 
3, 684 
1, 152 



250, 628, 000 



330, 668 



Value of 
crop. 



S33, 000 
15, 400 
1, 509, 360 



1, 693, 870 
510, 800 
9,200 
691, 740 



1, 248, 892 
3,194,553 
4, 230, 000 



24, 750 



340, 425 
2, 905, 000 

258, 996 
3, 690, 000 

1, 823, ISO 
712, 192 
367, 290 

2, 595, 300 
700, 000 
166,660 



26, 747, 158 



Tons. 



821,000 
520, 000 
979, 000 
507, 000 

89, 000 
433, 000 
4, 491, 000 
553, 000 
2, 734, 000 

37, 000 
232, 000 
216,000 
169, 000 

74,000 

55, 000 



62, 000 
39, 000 
35,800 
25, 000 
10, 200 
155, 000 
242, 000 
160, 000 

532, ooe 
1, 895, ooa 

972, 000 
1, 923, 000 
1. 472, 000 
1, 223, 000 
724, 000 
1, 60i), 000 
529,000 
145, 000 
617,000 
86,000 
4a, 000 
128, 000 



24, 525, 000 



Acres. 



Value of crop. 



1, 026, 250 
541, 666 
1, 019, 791 
473, 831 
81, 651 
333, 076 
3, 651, 219 
395,000 
2, 103, 076 
37,000 
190, 163 
156, 521 
120, 714 
74, 000 
41, 044 



46, 616 

28, 467 
23,866 
15, 625 

6, 800 
108, 391 
192, 063 
117,647 
412, 403 

1, 605, 932 
765, 354 

1, 467, 938 

1, 082, 352 
912, 686 
492, 517 

1, 194, 029 
452, 136 
103, 571 
416, 891 
59, 310 

29, 629 
82,580 



19, 861, 805 



$16, 165, 490 
10, 322, 000 
14, 195, 500 
13, 252, 980 
2, 136, 000 
11, 084, 800 
77, 290, 110 
10,750,320 
35, 678, 700 
740, 000 
3, 788, 560 
3, 179,520 
1, 93d, 430 
■ 1,602,840 
1, 283, 150 



1, 240, 000 
828, 750 

1, 020, 300 
384, 000 
153,000 

2, - 579, 200 
2,420,000 
2, 1201, 000 
6, 820, 240 

20, 352, 300 
11, 139, 120 
21, 191, 460 
10, 442, 240 
12, 755, 890 

4, 901, 480 
12, 320, 000 

3, 798, 220 
812, 000 
10, 303, 900 

1. 036, 300 
900.000 

2,04^ 880 



338, 969, 680 
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A general summary showing the estimated qiumtitiea, number ofacresj and aggregate value oj 
the principal crops of the farm in 1870. 



Products. 



Number of 
bushels. 



Number of 
acres. 



Value. 



Indian com , 

Wheat 

Rye 

Oats 

Barley 

Buckwheat - 
Potatoes 



1, 094, 255, 000 
235, 884, 700 
15, 473, 600 
247, 277, 400 
26, 295, 400 
9, 841, 500 
114, 775, 000 



38, 646, 977 
18, 992, 591 
1, 176, 137 
8, 792, 395 
1, 108, 924 
536, 992 
1, 325, 119 



601, 839, 030 
245, 865, 045 

12, 612, 605 
107, 136, 710 

22, 244, 584 
7, 725, 044 

82, 668, 590 



Total . 

Tobacco . . 

Hay 

Cobton.... 



1,743, 802, 600 



.pounds. 
tons. 



250, 628, 000 
24, 525, 000 
4, 400, 0:.0 



70, 579, 135 

330. 668 
19, 861, 805 
8, 680, 000 



1, 080, 091, 608 

26, 747, 158 
338, 969, 680 
286, 000, 000 



Total 99,451,608 I 1,731,808,446 

Table shotving the average yield and cash value^ and piice per Vvshel, ton^ or pound, of farm 

products for the year 



Products. 



Indian corn ..bushels.. 

IfVTieat do.. 

Eye do.. 

Oa;t8 do.. 

Barley do.. 



28.3+ 
12.4+ 
13. 1 + 
28.1+ 
23. 7+ 



Av e r a g e 
price per 
bushel. 


' A V e r a g e 
value per 
acre. 


Products. 


Average 
yield per 
acre. 


> 5 


Average 
value per 
acre. 


$0 54.9+ 
1 04. 2+ 
81.5+ 
43.3 + 
84.5+ 


$15 57 
12 94 
10 72 
12 18 
20 05 


Buckwheat, .bushels. . 

Potatoes do 

Tobacco pounds. . 

Hay tons.. 

Cotton pounds.. 


18.3 + 
86.6 + 

757 + 
1.23+ 

236 


•\ 

§0 78. 44- 
72 + 
W.6+ 

13 82 + 
14 — 


$14 38 
62 38 
80 68 
17 06 
32 94 



Tahle showing Hie average yield of farm products per acre for the year 1870. 



States. 



Maine . . . 

New Hampshire. 

Vermont 

Massachusetts. . . 

Hhode Island 

Connecticut 

New York 

New J ersoy 

Pennsylvaiaia 

Dela^re 

Maryland 

Virginia 

North Carolina . . 
South C^lina . . 

Georgia 

Florida 

Alabama ........ 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West Virginia . . . 

Kentucky 

Missouri 

Illinois 

Indiana , 

Ohio 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Kansas 

Nebraska 

California 

Oregon 

Nevada , 

The Territories . 



Com. 



Bush. 
33.0 
36.5 
39.6 
33.0 
26.0 
20.4 
34.0 
33.0 
35.8 
25.0 
22.5 
20.0 
14.6 
8.9 
13.5 
10.8 
17.5 
16. 5 
22.5 
26.5 
31.8 
25.8 
30. 4 
32. 1 
31.4 
35.2 
39.5 
39. 0 
37.0 
38.0 
33.0 
32.0 
28.0 
29. 9 
35.0 
29.7 
35.0 
35.9 



Wheat. 



Bush. 
14.8 
14.8 
10.8 
17.6 
17.6 
17.8 
13.8 
12.8 
12.0 
10.0 
9.7 
9.0 
8.6 
7.0 
8.0 



8.4 
9.7 
9.7 
11.7 
10.8 
8.8 
11.4 
10.0 
13.0 
12.0 
11.0 
13.8 
14.0 
13.4 
15. 2 
12.5 
15.0 
14.4 
19.0 
19. 5 
23.5 
25.7 



Rye. Oats. Barley 



Bush. 
17.0 
16.0 
15.8 
15.4 
18.0 
14.4 
13.0 
13.4 
12.0 
11.2 
10.5 
9.6 
8.3. 
5.8 
8.1 



9.7 
10.0 
B).0 
19.1 
18.2 
11.3 

14. 1 
12.1 

15. G 
16.4 
13.7 
13.8 
18.2 
13.6 
17.7 
17.6 
20. 8 
23.7 
38.0 
25.0 
24.0 
23.0 



Bush. 
27.4 
28.7 
.33.7 
26.4 
32.7 
32.4 
32.4 
31.0 
32.6 
20.0 
24.0 
19.5 
16.2 
9.7 
14.6 
12.5 
15,6 
14.5 
25.0 
21.6 
23.6 
19.3 
27.2 
23.2 
25.0 
26.0 
2a 1 
31.1 
35.3 
27.9 
32.9 
29.7 
31.5 
3a7 
35.5 
36.0 
32.5 
33.0 



Bush. 
li). 5 
21.5 
23.3 
20.7 
24.0 
26.5 
21.2 
28.0 
23.9 
20.0 
22.0 
20.0 
22.0 
15.0 
15.0 



30.0 



22.5 
20.0 
19.0 
26.4 
20.0 
24. 1 
23.5 
25.0 
26.5 
24.5 
26.0 
24.0 
29.0 
26.9 
32.3 
27.5 
30.2 



Buck- 
wheat. 



Bush. 
24.0 
15.0 
17.5 
14.0 
14.0 
14.0 
17.9 
24.3 
18.0 
20. C 
13.5 
16.0 
21.4 



20.0 
19.9 
16.7 
23.6 
18.8 
19.2 
16.3 
17.3 
20. 1 
18.6 
21.6 
20.6 
26.2 
32.5 
30.7 
27.5 
28.5 



Potatoes. 



Bush. 
125 
88 
140 
88 
79 
73 
98 
75 
87 
75 
67 
55 
81 
48 
78 
75 
70 
73 
105 
128 
109 
88 
85 

is 

103 
81 
45 
72 
95 
57 
53 
95 

106 
94 

148 
87 
87 

145 



Tobacco. 



Pounds. 



1, 000 
1,050 
1, 350 



1, 250 
1, 100 
1, L-jO 
1,200 



637 
739 
586 



845 
760 
696 
750 
840 
850 
916 
950 
900 
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Table alioxcUig ilie amrage cmU valm o/fam j)i'odnct8 i)er acre for the ijear 1870. 



states. 



f ■ 



Jfoiue ■ . - 

5? ew Hampshire. 

Termont , 

Mtissactoetts 
Hhodo island. ; 
Conueofcicut ...... 

Ifow ybrk: 

iS&yj Jeraey 

Pfinnsylvarda- , . . 

Delft waro.> 

Itarylnntl 

"Virffiniiv. . 

i^orth^ Carolina' 

So^th Carolina 

Gecr^tia 

Ijloridft.... 

AlftVtiinn 

Mississippi 

Lotiiaianft 

1«XftS 

ArUonsas 

Tonnegsee 

West Virginia 

Kwituoky 

Miipsoiuri 

mmU 

lo^lmia .i..... 

omo 

Michigan i.... 

WlscoBRin 

Hiiioesota ,,,, 

loyrji , . . 

Kansas 

Kebraaka 

California 

Oregon 

JTeVftda 

Xh^ Torritorioa , 



pi 63 
«f) 78 
43 5fi 
35 M 

27 5G 
30 09 
29 58 
SO 73 

85 

15 07 

13 00 

11 38 
a 43 

12 15 

14 58 

10 a? 

Ifi 17 

34 75 

28 00 
25 44 
12 13 
11) 45 

15 40 
l;} 81 
12 32 

15 01 
18 72 
20 35 
10 7C 
IG 83 

10 es 

16 24 
10 70 

42 72 
20 70 

43 75 

35 54 



120 34 
2rf 53 
27 3H 
30 80 
30 80. 
27 03 
IP "fS 
. 18 30 
15 24 
12 50 

12 41 
11 o;) 

10 40 

13 23 

11 70 
-it 

10 75 

14 74 
14 74 
20 24 

14 04 

8 53 
13 00 

10 00 

11 83 
n 28 

11 00 

15 04 
15 12 

12 00 

13 GI 
0 75 

12 90 

9 21 
20 00 
18 52 
33 25. 
31 GO 



124 28 
19 84 
18 17 
IG 94 

sa m 

10 70 
12 6J 

12 99 
10 G8 

0 21) 
8 19 

7 00 

8 05 
0 80 

13 06 

'io'as" 

10 20 

10 20 
21 20 
18 20 

9 15 

11 70 

8 59 
10 CO 

9 84 
9 59 

10 48 

13 05 

8 43 

9 91 
10 20 

14 35 

12 7f) 
45 22 
21 75 
30 00 
28 53 



2 
a 
O 

$17 81 
in 60 
19 88 
1!) 27 
19 94 
22 35 
16 70 
10 74 
15 64 

10 00 

11 28 

8 19 

9 23 
8 14 

12 U 

12 50 
.12 32 
1.3 03 
18 75 
21 00 
14 63 

8 87 

10 83 
0 28 

9 25 

8 32 

9 83 

11 81 

13 70 

10 88 

11 18 
8 9i 

12 GO 
10 11 
20 94 
16 56 
26 97 
85 74 



$19 30 
33 00 
23 53 

22 35 

23 04 
27 03 

18 02 
30 80 
21 74 
IS 40 

19 80 
IC 00 

13 42 

14 25 
14 55 



39 00 



16 87 

17 00 

19 95 
22 17 

12 40 

20 00 
20 21 
20 00 

17 75 

13 23 
10 38 

18 00 
18 83 
20 36 
22 96 
30 80 
29 59 



$18 CO 

12 45 

13 12 

14 28 
14 28 
14 70 

14 49 
24 30 

15 30 
20 00 
14 98 

11 31) 

12 41 



15 00 
15 92 
12 52 
15 81 

12 78 

13 03 

13 85 

10 72 
JO BG 

11 IC 

14 90 

15 86 

33 01 

34 77 
43 28 
30 25 
88 50 



o 

■ _ 

$83 50 
m 52 

71 40 
84 43 
77 42 

72 27 
63 70 
70 50 
67 SG 
75 00 
eo 30 
39 05 

56 70 
55 20 

104 52 
86 25 
95 00 
84 68 
121 80 
170 24 
116 63 
45 76 

49 30 
.49 14 

57 68 

51 84 
37 35 

58 32 
55 10 
42 IS 

50 35 
49 40 

59 36 

52 64 
199 SO 

60 9& 
100 08 
143 55 



^020 00 
231 00 
324 00 



iS-S 50 
220 00 
264 5fl 
252 00 



54 78 
53 94 
82 62 



101 89 
70 13 
83 88 
67 07 
69 75 
107 52 
45 05 
112 06 
190 00 
1C2 00 



$15 75 

19 05 
13 92 
27 90 

26 IB 
33 28 
21 16 

27 21 
16 96 

20 00 
19-92 
£0 31 
16 05 

21 66 
31 26 

"sc'oo 

29 U 
42 75 
24 57 
23 50 

23 79 

12 CO 
18.02 

16 53 
n G7 

14 55 
U 43 

15 19 

13 97 
9 95 

10 31 
8 40 
7 84 

24 71 

17 47 

30 37 
24 73 



Total nLmage cash value iier ixcre of ihe ahovc mp^ for tlie year 1870. 



Stated. 



Maine 

J*6w Harapsloiro.. 

Tertuont. 

Siitfleachuaetts..-. 
Icliode iBlaud-.*.. 

CH»iiiieciiqut - . . 

mwYotk 

i?ei9 iTefsey 

I'SBiiiisyiVaDiia ... . . 
WftTTar^.i 



Mi«7laaa. >........ 

Korf.fi CaVbliiiaw-... 

Pl(»riaa..^.l^.^.^^i. 
Alabama. .... . J- '.\ k 

Hlasissippi; " 
touteiana....... .i. 



flO 55 

22 n 

32 15 
28£>4 
36 35 
22 52 
: 26 28 
18 93 
15 91 

15 n 

13.55 
12 87 
10 29 
12 54 

u m 

. 16 31 

16 50 
25 49^ 



States. 



4-rk4ii>jny. . . 

■i'ajiiaossee . . . - . . 
West Virgiaia . . 
KQiituclry,..,, 
M3R6onri.--i„.- 
Dllnais 

ludiana; 

Ohio 

MicMfrau .. 
WiiBflonalu . . . . . . 

minwQsbta , . . . . , 

towa 

Itansas , 

Nebraska...... . 

Califorrtia. , . . . , . 

Oi-ogon 

Kovarta 

nio Territories . 



I" 



lis 12 
24 34 

13 25 
it) 03 
15 00 

14 17 

12 03 

13 CI 
17 03 
10 96 

. 14 13 

12 59 
10 G5 

13 87 
IP 51 
24 .82 
19 03 
35 48 
31 94 
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J^UMBEE Am> COlsTDITION OP FAEM STOCK. 

The experience of the winter of 1870-71' proves that a Tittle foresight, 
directln|y the way to judicious maiiagenient, will often reiiiedv the (iefi-' 
ciencies of productioW. Thus, the comparatively short crop of hay (which 
was seriously light in the East and in portions of the West) led to the 
husbanding of iiinnense quantities of corn-fodder arid to the atMizing of 
ma'sses of straw for feeding purposes; to the gathering of larget qnantt 
ties of the wild hay on the borders of the numerous lakelets of the North- 
west, the cutting of hirger areas of prairie grass, so that th^ ani- 
msrfe oi' the fam^, consigned by the timid and the croaking to serfri-stdt- 
vatron^ or the knife, went through winter-quarters in higher flesh and 
better health than for several years past. It is true that, in sections irH 
which scarcity was most apparent, beeves were sent to the shambles in 
larger numbers and lighter condition than usual; but the relief came 
m'amly from care in feeding, avoidance of waste, and the use of cJ»«Fse 
feerf, so* a?buTidiant at all times, and generally so Irtrfe utilized. S^m^ 
ci^edit s&miM be given, however, to providentia! mildness of the leather, 
wMch' reduced the consumption of fodder, and in some northern latrfDHleS 
pemltted an unaccustomed bite of grass. The past season fras fu'TtiT^b^d 
new evidences of the capacity of this country as a meat produ<ier, and 
the extent of its feeding resources ordinarily wasted^ especially it 
iifilistrated the surpassing value of our corn crop. 

Th^e county returns showing the condition of domestic jitiim^tfs rfcrr- 
ing the year have borne a remarkable uniformity in their exempfrofif 
from croa;ftiT]g and depressing views; and while they exhibit great 
V^rliety in description of the status of domestic animals, nine-feia>ths ©f 
tbem ha^^e indicated a state of health' and vigor vaipying from t^^e^htm 
Ik^' highest* 

It 1ms been necessary, on each recurring annual in vestigatioirrelatiW 
to farm stock, to chronicle an amount of animal suffering, disease, and 
death, d*isa;gteeable in the recital, burdensome as a tax upon industry^ 
and' mjuch of it unnecessary as it is expensive. Neglect au<f expostfre^ 
habitual and almost universal in the barnless sectious of the country, 
and too common in the more recent settlements of the colder North west, 
have cost the tarmers of the country millions annually. The past seasoti 
has been favorable, and more humane and economic views are b^gfn- 
ning to obtain ; a large preponderance of the returns concur ill ttiis 
vicAt, and' many of them bring cheering evidence of more rati<>naT ptm- 
tices in thetreatment of domestic animals. Even where hay scarce, 
as in Grand Isle County, Vermont, "extra care and attention more than 
offset the reduced quantity of fodder.'' It is gratifying co notice as one 
of the reasons for less mortality in the Northwest ''the more general 
erection of warm shelters," as in Fillmore County, Minnesota. Whife 
cattle "do well,'* as is frequently reported, without any shelXer prepared 
by the hand of man, even in the Rocky Mountain valleys, there is no 
certainty of such exemption from suffering and death either in the Ter- 
ritories, in Texas, or in Louisiana, In the latter, an almost tropieal 
region, the return for Washington Parish says: "The severity of the 
winter caUised considerable disease in stock, and the survivors, depend- 
ing ou the woods, barely lived, as a general thing."' 

Ijosses of tJie year, — The actual mortality from exposure and disease 
was probably not half as great in I8f 0 as in Ism. A majority of the 
counties return a very favorable comparison with the report of Mst 
spiking ; some estimate one-half as much loss, others one-foarth, andi 
many correspoudeuts assert that they have heard of no losses What- 
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ever. This is tlie case in no less than eight counties in Indiana. In 
Hillsborough, New Hampshire, there has been "less than for five 
years." The correspondent in Franklin, Pennsylvania, says he " never 
•heard of so little." 

A few counties report an increase of mortality ; among them McDuffie, 
in Georgia ; Fayette, (50 per cent, greater from cold rains and scanty 
pasturage,) Bell, (less in sheep, more in cattle,) Milam, (50 per cent, 
loss from destruction of grass and drowning,) Galveston, and Leon, in 
Texas ; Benton, Arkansas ; Upshur, West Virginia ; Marshall, (25 per 
cent, greater than last year,) IJlioois; Barry, (owiug to smutty corn,) 
Michigan ; Meeker, Minnesota ; Lake, California, (three times as great ;) 
Alameda, (scarcity of food,) Stanislaus, (severity of the winter,) Tuo- 
lumne, San Joaquin, in the same State. 

DISEASES OF CATTLE. 

Splenic fever. — The "Texas cattle disease'' has had few opportunities 
to display its malignity since the isolation and winter pasturage 
of droves in Western Kansas. It has been found unprofitable and 
impracticable to introduce them by boats via New Orleans and 
the Mississippi Eiver, and the trade has quietly accommodated itself 
to what was a necessity, and at the same time a convenience and 
economy. 

A few facts illustrate the capabilities for mischief of the splenic infec- 
tion, and show how easily havoc might be spread again among the 
herds of the West. The following statement is from — 

Lincoln County , Kentucky. — There was a car-load of cattle brought herefrom Memphis, < 
Tennessee, about the Ist of July, and after being here a few days seven of them died. 
The cattle in the pasture were taken out, and nothing more was heard of the disease 
until the middle of October, when it again broke out among the-native cattle that had 
been pastured on the same grass, and some sixteen others died, and it again entirely 
ceased about Christmas. It was supposed that the cattle were partly Texas cattle, 
and that the disease was Texas fever. 

The report from Madison County, Illinois, asserts that a drove of 
Texas cattle lost about ten head by what was supposed to be Spanish 
fever. The disease extended to native cattle and to hogs, which are 
supposed to have eaten of the carcasses of the Texan beeves. This 
statement is at variance with common experience as to the effects of 
the diseased meat upon swine. The correspondent in Floyd County, 
Indiana, says: ''No Spanish fever has prevailed. JSTotwithstanding 
all that has been said on the subject, our people believe that the disease 
was brought here by Texas cattle, for it prevailed terribly year before 
last, when hundreds of southern cattle grazed in the county. This 
year we have not had a case,^' In Uvalde County, Texas, a loss of 12 
per cent, from Spanish fever is returned. It is stated that cattle 
became much diseased in 1868, and " observation proved the disease to 
be contagious," and that change of range tends to restoration to health. 
In Clark County, Arkansas, several cattle were lost by being pastured 
in a field where a drove of Texas cattle had been. No disease was 
noticed in the drove. The report from Independence County, while 
showing exemption from splenic fever during the past year, refers to 
the fearful ravages in 1868, by which the native cattle were nearly 
exterminated. Laws prohibiting the passage of Texas cattle have since 
kepi* the disease from the county. A few cases occurred in Butler, 
Crawford, Montgomery, and Neosho, in Kansas, and a larger number in 
Johnson. In Liuu, Missouri, ninety-five died from feeding on the track 
of a drove of Texas cattle. In St. Louis a few cases occurred where 
Texas cattle had been pastured. A drover in Cole County, who supplied 



REPORT OF THE STATISTICIAN. 41 

the State x>enitentiary with beef, drove some Texas cattle from the 
railroad depot to his pastares, a few miles from town. Oa the way 
some of the town cattle became mixed with the drove and were driven 
rapidly to the pasture, where they were separated and set free from the 
Texas herd. A few days after this occurrence those town cows com- 
menced showing symptoms of Texas fever, and twelve head of them 
died. The disease was not communicated from these natives to others 
gracing with them. The drover xa question promptly paid the losses 
without litigation. Another case occurred among the herd of Dr; 
Mc Workman. It was introduced on his place by some Texas steers, 
bought by him fer fattening, and caused severe loss. Fifty cases, all 
fatal, originated from Texas cattle herded and pastured in Pettis 
County, last August. Our correspondent in Yernon County makes the 
following statement : 

Two droves inoculaxed tho native cattle. They came into tlie connty in June. One 
was owned by a citizen, and remained about five weeks; the other was driven through' 
by strangers. Both claimed that their cattle were wintered in the State, but did not 
snow proof of the fact. The drove first mentioncd^were herded near Nevada, the 
conn ty seat. As ^n as the fever brol:e ont among the native cattle they were shipped, 
yet the fever coniinned to spread, through the neighborhood in which they were 
herded, until frost, JciUiug two hundred and twenty-five head, valued at §9,000, being 
at or about 80 per cent of those exposed. Thp second drove, in attempting to pass 
through, were stopped near MontevaUo, a town eighteen miles east of Nevada, Ibr a 
day and part of a nights In about four weeks the rever appeared. The loss here was 
two hundred a#d sixt^ Ikead, mostly oxen and milch cows, valued at $11,700. Ninety- 
two per cent, of the cattle exposed died. The excessive drought made the fever more 
fatal than usual, few or n^ne recovering. Tlie following facts in relation to thm fever 
are weU known here; we bave been familiar with the fever for seventeen years : 

First symptom, several dHyS before any other appearance of sickness, is a dry cough, 
particularly when not feeding; Second. More flies coUecft on them; at this time the 
breath wUl have lost its sweetness. Third. Ears sligb tly droop ; eyes look dull Fourth. 
Noso dry; appetite poor; laaignor; cough ceases. Fifth. Fever commences; ears 
hang ; appetite gone ; reel in wailiing in nipd parts ; do not follow the herd. Sixth. 
Jlyes sink: a feverish, slaughter-house «mell; generaUy on feet, but seldom move. 
Seventh, Hair appears dead, as oir; dry hide ; death with few strti^les. Some pass 
bloody water ; feces of brown color,, bat plentif uL; In others no change from health 
caai be discovered, ex6epting. the browii cdloir of the feces^.while others are costive. 
In these the feces are very dark, small, and dry. 

In Putnam, Illinois; eighteen steers (three years old) died witliin 
three days in a pasture t^hieli ha4 be^i^ occupied .by Texas cattle the 
previous winter. In Bureau County, into which a considerable number 
of Texas cattie were driven last sunmcir, one hundred and twenty-five 
to one hundred and fifty fatal cases are reported. Our correspondent 
fot Jasper County, Iowa, reports a loss of 3 per . cent of their cattle 
from Spanish fev^. In the stoctyardis of Lake County, Ohio, into 
which southern and western cattle are brOvigbt, deaths have occurred, 
but it is not certain that they were caused by splenic fever, lii Fau- 
quier, Virginia, the diseiase followed the introduction of Texas cattle, 
and large numbers of native cattle died. The same result flowed a 
like course in Knox County, Tennessee j and tbe fever is reported also 
in Surry and Bur|e, North Carolina, and in a few counties, in Northern 

Georgia. : , --'-ji " . - - 

Mot cmd moiM diseds^.-S^i^sodtic aphtliWr for the first tune in the 
history of cattle diseases of this country, has pfeyailed to a limited 
ei#dt in parts of New York, and in seA^eral localities in New England. 
The^l<?fes resulting have been adeterioratibn m c^^ and decrease 
of niiik;]^bdtiction, sul>iect is trea^d 

atienpriti a]^ , , 

J)iseMlp^^mti7i^<^ conSiderabii^ loss has been iittributed 
to smut iii cote iii of the :\V^&ten States. In some instances the 
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eseitiDg cause is assumed to be eating of large quantities of corn-staliis 
■without a sufficient supply of water. A herd of one hundred and two 
' steers, all in apparent heaJtb, were taken from a poor pasture and put 
in afresh stalk-field iu Marshall County, Illinois, and fourteen were found 
dead the next moraingj and five more on the following niori}ing. l& 
Dane Opunty, Wisconsin, a number of de«aths occurred after the cattle 
were turned into the stalk-fields. In Kansas losses were heavy fmm 
this cause J two hundred died in Ooffey County, and some in Bhawaee 
and Osage, The report from Jackson, Iowa, attributes losses ta the 
corn-stalks, *^ causing engorgement of the paunch; and laeeratien, in- 
flammation, and death ; " and similar loss appears in Black fiawk, 
Brenier, Harrison, Leo, Chickasaw, and Delaware j in the lattov, ^^post 
mortem examination discloses in the folds of the stomach a d/irk sub- 
stance, similar to smut, which it is believed to be." In HiUsdale and 
Barry, Michigan, in Holt, Missouri, and in Houston, Minnc?!Ota, similar 
efieot^ of eating stalks are reported. In Roanoke, Virginia,/bne-eighth of 
the young cattle have died, supposed to be caused by gri^iing in wheat- 
fields." 

Pleuro-pneunwnia^ for several years so fatal in the vioiiiity of Baltimore 
and the District of Columbia, and to some extent in the neighborhood 
of JPhiladelphia, has been less prevalent during the pdst season, 

jB/<?o^ /^.—Tnis disease occasions the death of many young cattle each 
springy in ©very section of the country, generally att^^cking ^oae in good 
condition, and ending in death. It is not reported in New England j in 
!New York a few cases are mentioned in Ontario' and Chautauqua,* in 
AJberiharle and Highland, Virginia j in Harriarsn, West Virginia; in 
Mcjrcer, Ohio, twenty fatal eases; a few deaths in Noble, Ohio; several 
fatal cases in Winona and MeLeod, Minne^rota; in Iowa, losses in 
Chickasaw, Plymouth, and Jackson; consi^ierable loss among young 
cattle in Nemaha,. Pawnee, and Washiugto^^, Nebraska; and many fatal 
cases in Cofiey, Howard, Riley, and Shawi^fee, Kansas. 

CMrbon,-^T\iiB virulent disease has/nearly disappeared from ttfe 
South. The report from St. Mary's Fkrish, touisiana, says : Malign 
natit pustule, or c/wfZ>o«, carried of^1:welve mules on one plantation.'^ 

Murraith'—UU to beregretted thi^ a more accurate knowledge of cat- 
tle diseases does not exist among tKe farmers of the country. The uae 
of the words ^'murr^in,?' ^'dry mj^Tain," ^' bloody murrain-*' and dis- 
temper,'' is common in the reports, and other meaningless terms are ai>- 
plied to diseases having a great^/^Jiversity of symptoms. 

Among all the diseases na^ited, perhaps starvation^ with its various 
aliases, as " general debility/^ : «hoUo^ " horn-ail," or " hollow- 

belly^'Ms productive of grew^t loss tlito any o^^ Neglect, exposure, 
imfficient or irregiilar feeding, and ho tfeeding whatever,, are prolifio 
ceases of weakness, disease, prostration j and death, 

, / , /rigEASES, OS" .W , . ■ V 

ffls^fes^^ among hopdes have not been: .unusually prevalent or fat*^^^ 
Oompai^atively few <^Ases are reported from northern: latitudes. The 
latest fr^e^q^^ has prevailed 

ia BerM C3,o^^ Pennsylvaniaj Calvert iand Queen Anne's, in Mary- 
land; Sstnp^^^^ Duplin, Hertford, and Oiaiige, North Carolina; 
Bartow, W'alkef, Georgia; Galho and Etowah, Ala- 
baina ; Uvaldie^^ Bed liiver, texas| Benton, Arkansas ; Sevier, 
Meigs, Cpffe^^^^M^ Jeft'ersoh, Bobertson, and Knox, Tennessee; 
Jttttev Ged^ iung tfever is noticed in 
^ IMiiina Cwnty^ lumbering region, and in Beaver 
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and Montgomery ; in Gloucester, is^ew Jersey, witb more tliau usual 
latality ; in Kent, Maryland, of a mild type: in Trincess Anne, Tirgi- 
ma; C^a^ss, Missouri, a few eases ; Geauga and Medina, Ohio : Cass and 
Tuscola, Michigan J and Stearns, Minnesota. In Fulton County, New 
York, a catarrhal affection, accompanied by croup, resulted in death in 
a few cases. Glanders is less known than formerly ; a few cases are 
reported in Kelson, Mont<?omery, Patrick, and Fauquier, VirLriuia: in 
Meriwether, Georgia 5 in Hardin, Tesas, it has been worse than erer 
before ; and in Noble, Ohio, a few cases are returned. In several coun- 
ties in Texas soTnething like scours, in an epidemic form, has been fatal 
It is stated that opium and camphor, administered early, is a yery effi- 
cient remedy. Three per cent, of the horses in Prairie County, Arkan- 
sas, have yielded to the insect pest— the bufEalo gnat. In Pike County, 
Illinois, an unknown disease, which has been fatal in some cases, has 
for its symptoms stiffness of limbs, sore mouth, and swollen tongue.* 
Many horses in Williamson County, Illinois, areafaicted with blindness. 
"Distemper" is reported in many places, and isolated cases of tetanus 
or lock-jaw, yellow water, colic, and other forms of disease are reported. 
The following extracts further illustrate this subject: 

Bampdm^ Ma»s.^k nmnbcr of horses hwe died ia on© stal>lo in Chicopee. Symp- 
• toms ; first, loss of appetite, which returns in a few days ; bunches as large as walnuts 
come out on different parts of tho body, and break and discharge putrid matter; legs 
sweU ; in three or four days thero is a discharge at the nose similar to that from the 
sores. Fatal in five to seven days. No cases of recovery. The diijease was introduced 
by a horse fi'ora Canada. 

_ WaaJiingtm, /*cji«,— Distemper exists to some extent ; also a malady caUed the " throat 
disease," or the " head disease ; " six deaths occurred from it. Horses when attacked 
refuse food or drink uotil half starved ; when the throat was much swollen, eyes dcdl 
and heavy, head drooping; if forced to move, holding it in one position with nose up 
and forward, as if it pained them to move the head j they would then eat nothing bat 
choice food, swallowing with difficulty. Various horse liuimente were used : maoy 
cures were effected. 

Doddridget West Fa.-^Some unknown disease. Symptoms: swelling of the Jaws and 
head, which terminates in running sores ; the animal refuses to eat, loses fiesh rapidly, 
and soon dies ; no known remedy. 

WHkirrnn^ A/isff.— A disease called "distemper," very contagious, malignant, and 
fatal, has prevailed for three months in a part of this and Amite County, and adja- 
cent partd of Louisiana. ^ A difficulty in drinking, sweJling'Over the nasal canal, and 
discbarges flrom the bofltrils are among its oymptoms* A remedy is found in batJiing 
the tumohj with kerosene till they open, with ^ood care and feed. 

Bee^ Texas, — A kind of farcy has proved qiute fatal. It commences under the jaw 
and spreads over the entire body, accompanied with slow fever. The loin distemper 
is quite prevalent among horses on the prairies. It is contagious between the sexes. 

ylotonOf TIeu^.— Several ca^s of a disease which comnieaced with a swelling of 
the bead, particularly about the lips;. considerabJe. secretion of water from the eyes 
wasting of the flesh ; no eruptioms of tho skin. Of six cases, three proved £i!tai,iutier' 
lingering six to eight months, losing the hair froiJi their manes and t-ailsseTeral months 
before death, 

WUUamson, Texas.— For the past three or fom* years, in this and adjoining counties, 
at leujst ouc-haif of the colts have died before two years old. I know of no name or 
remedy for the disease. It nms through the young stock in the iaUyaud what it 
does not then kill generaUy die in the winter. They become stiff in the legs, and 
walk with difi&culty; Many of them sweH about the head and breast, qtitil the swell- 
ing bireaks and "discharj^es tiloody water. At such times flies are apt to blow the sores, 
and if not attended to in season tho screw- worm will kill the animal Calomel is the 
best romedy I have used to desta'oy these womis ; oneor two apphcattions to tho wound 
wflj gecerally suffice. Horses, cattle, sheep, dogs, and,. in facts aO animals, are liable 
to be destroyed by ' this pest in the fall season. , When wounded, from any cause, the 
flies ssooti find the fresh blood, aud deposit germs of m^ri^ of worms, which, in a 
few (Lq^y^, at^ fiill grown and about half ab inch long: Thia: i& a critical time with the 
Stock- ratiser^ for if not atteudtid to early the evil is isuch jtid^^^ euro. ./ 

jDttnn, fiP^.^Lasi ^11 the inilueuza took off colts ia some loeaUties. 

In one neighl^Srhc^d about thirty died* tThe/ woKi p^^ on the commoji, wher$ 
thero is pteiii^ of iiiiitnproved land, a^^^ by some that tho discaso 

origiaiitod itom the dtofa^ of fil^iltht watcf m a lake in the vicinity. 
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WausJiam, 71%.— -There bas been a disease fimong horses, from wliicli quite a nnmber 
have died. Tlie borse's throat seems to swell and close up the passage. It is a botv 
thing for this county, and no on© knows bow to ti'eat it successfully. 

Napa, Cat— Dr. Loch wood reports a disease as follows; "A disease, familiarly 
called the ' cra7,y disorder,' has prevailed to somo extent among common stock horses, 
coming^ from the southern counties Of this State, where it has existed for some years. 
It is characterized by a low state of thesystem, induced by poor feed. Head symptoms 
are predominant ; amiiials attacked often die, and probably none ever recover their nor- 
mal condition. . One , so diseased is worthless ; will not repay further care. Mr. K 
Coombs has lost fifty head t3ii3 winter, exclusively among his inferior stock/' Tho 
horses referred tp are what we here call Spanish horses, and ai:e usually left in large 
bauds, with6ut';special feed or care, like the wild horse of Mexico. 

DISEASES OF SHEEP. 

Diseases of sheep are less geaeral than for two or three years past, 
mortality and. the slaughtering-house (in former years) having reduced 
the numbers of the weak and diseased victims of' neglect. Foot-rot is 
still the most prolific source of loss, most abundant in Ohio, severe in 
portions of Michigan, and ibund to some extent in other Western and 
in the Middle States, vfith very few cases in New England' and the 
South, and none in the Territories and Pacific States. Scab is most 
general in Texas, is reported in several counties in Missouri, and is 
occasionally found m all sections east of the Mississippi, though few 
cases are reported in the Atlantic States east and south of New York. 
Rot has occasioned some loss in Alabama and Mississippi. "Grub 
in the head has been reported in very few counties. A-Georgia cor- 
respondent (Dooley County) reports 5 per cent, loss from "a new disease, 
the sore nose.'^ It is a frequent report that there is no disease among 
sheep that are well fed and properly treated. Cruel neglect and reck- 
less disregard of the comfort and health of flocks account for nearly all 
the losses reported. In Montgomery County, Maryland, native she^ep 
have been healthy ; of 1,200 Merinos brought from Ohio here fully three- 
fourths have died. In Marion, South Carolina, lambs dropped last 
spring became unhealthy, and one-third have died. In Caldwell, North 
Carolina, when kept in pasture of small area several successive years, 
they .become afiected with rot in many cases. In Washington, Pennsyl- 
vania, three-fiilhs of the sheep have foot-rot. The ravages of dogs are 
perhapsinore injurious to sheep husbaD dry than any disease named above. 
The returns are full of evidence on this point. The counties in North Caro- 
lina that report the dog disease equal in number those which name ail- 
ments of sheep. In Yirginia ''dogs are more destructive than all diseases.'^ 
In Marshall County, Alabama, the loss is 30 per cent, from "starved dogs.'' 
In Georgia it is stated that "the dog is the worst disease afflicting flocks," 
and that " few farmers raise sheep on account of dogs.'' 

: DISEASES OF SWINE, 

The diseases among swine, however viarious, are popularly referred to 
"hog cholera/' as a rule.: Whenever symptoms are detailed in the 
returns, they are given ,iis aids, in determining the character of the mal- 
ady, The losses reported are less this spring than usual, indicating far 
greater soundness of healtji than in some former years. There is still 
more of disease and death among swine than in any other class of farm 
animals^ and probably less is accarately known of the character of the 
maladies a^aicting the species. Having superior care and better feed in 
theMiddle^iiiid 'Eastern States, there is comparativeiy little loss reported 
in those sectiotsr In York County, Maine, some cdses of disease have 
been reported ahio^ng iinp^^^ breeds. The prevent! ve practice of feeding 
a tablespoonful of $pint^ of turpentine in milk to a hog over six months 
obtains in Chautatiquaj Kew York^^ Some loss is mentioned in Columbia 
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County. Stock hogs from Indiana have sickened in York, Pennsyl- 
vania, and 30 per cent, of that class have died. Abortion has prevailed 
in Dauphin, attributed to overfeeding :with unground corn. Two 
hundred and fifty pigs under six months old have died in Washington, 
the remedies applied being salt and alkaline substances^ and some 
fatality is reported in Cumberland, Perry, Indiana, Beaver, Union, 
I'ulton , and Berks. In Montgomery, Maryland, one-half to three-fourths 
of the hogs in certain neighborhoods have died. The loss in Howard 
is estimated at three thousand, and slight losses have occurred in 
Baltimore and Kent. In portions of Gloucester, Virginia, disease 
has nearly swept away the race of swine; in a portion of Clark 70 to 80 
per cent, have died ; loss 2o per cent, in Fairfax ; some unknown disease 
has carried off numbers in Princess Anne, and losses have occurred in 
Albemarle, lioanoke, Pulaski, Northampton, Cumberland, Nelson, Lee, 
Prince WiUiam, Highland, Lancaster, Surry, Smyth, and Patrick. A 
considerable amount of mortality is reported from North Carolina ; a 
loss of 50 per cent, is declared in Wautauga County ; from 50 to 75 per 
cent, in certain stocks in Currituck; 40 per cent, in portions of 
Chowan ; large numbers from a new disease, "of a lung-fever type," in 
Gaston ; 20 per cent, of the fattening swine in Haywood ; 33 per cent, 
in Kowan ; 25 per cent, in Davie } 20 per cent. in Lincoln ; 30 per cent, in 
Greene ; nine out of every ten attacked in Yadkin 20 per cent., mostly 
near fruit distiDeries, in Stanley ; 33 per cent, in Alexandria ; and smaller 
losses in Sampson JJnion, SuiTy, Tyrrell, Duplin, Rockingham, Jackson, 
Macon, Caldwell, Kutherford, Wilkes, Hertford, Burke, and Orange* 
Great fatality, involving three-fourths of the entire stock of Newberry, 
South Carolina, is reported, and small losses are mentioned in Spartan- 
burgh and Lexington, in the same State. Georgia has sutfered little loss ; 
50 per cent, is reported in Clinch, 30 in Morgan, and small losses in Bartow, 
McDuffie, Lumpkin, Jackson, Harris, Catoosa, Floyd, Butts, Forsyth, 
TownS) Pike, Walker, Clay, Milton, Clayton, Putnam, Newton, Pulaski, 
White, Franklin, and Heard. Our correspondent in Dallas, Alabama, 
lost forty-four out of fifty-sis: bid hogs j pigs were not so generally at- 
tacked, in Lawrence a loss of 25 per cent, is returned, but the mor- 
tality was reported slight in Tallapoosa^ Marshall, DeKalb, Calhoun, 
Clarke, Jefferson, and Etowah. Very little disease among swine is 
reported in Mississippi j a few cases have occurred in the following 
counties: Attala, Kemper, Neshoba, Pike, Amite, Tippah, Yalabasha, 
Yazoo, La Fayette, Winston, and Carroll. In Gonzales, Texas, a 
disease, assumed to be *^an affection of the Ijings," carried off most 
of the pigs and a few hogs. The fattest were first to fall-, of a 
litter of pigs,- fat and apparently healthy at night, half would spmetiihes 
be found dead in the morning. In Upshur, a loss of one-tenth of the 
pigs is attributed to carelessness in permitting them to tid lMtum 
treshly-ground cotton-seed. A few losses appear in Austin^ Collins, 
Harris, and De Witt. There is. scarcely a live pig in Behtdii County, 
Arkansas, the result of a cough and w'asting away, A loss of 20 per 
cent, is retuimed from Kewton County. Large losses occurred in Clarke, 
attributed to " too much cotton, and want of corn.^ ; Oh&-tM of the 
stock in Jackson County died, generally in fuU fl€^shv;;.I^sses are also 
reported in Johnson, Montgomery, Pulaski, Sebastian, and Washington. 
Les^ mbi^tality than usual has occurred in Tenne^S0e, very few counties 
reportihg heavy losses, among which are Humphreys^ cent, ; Smith, 
50 per c6ijt. of all liogs mnca I^fe 40 per cent; 

smaller losses appear in Sumnei^ Sbvi^^^^ GUes, Weak- 

ley, Campbeflj Gdffee/ Samv^a% » Monroe, Henry^ Jef. 
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femn, Johnson, Bobertson, Hardiman, and Hickman. In Morgan, 
Wej^t Virginia', laalf of the pigs and ono-fiftli of the i^ittening hogs 
died last tail, and the disease is comnsencing its lavages this spring. 
Lossea arc also remirted in Berkeley, Brooke, Cabell^ Fayette, Jef- 
fei^sdn, ^'fylei^ and "Wayne. Ih Anderson, Kentucky, the loss is 
estimated at five hundred head; in Hardin, 33 per cent, and the 
disease still spreading 5 iu Bourbon, $5,000; in Whitely, 50 per cent; 
very heavy in Clarke : while in Christian the loss is placed at 25 per 
cent, 20 per c^nt, in Kentori and Laurel, about the same in Graves, and 
less in Slselby, Hopkins, Scott, and Warren. In Clarke, Missouri, the 
loss is estind^ited afrSO per eeht, " confined principally to pigs up to sis 
months old:" "many deaths trom insnfticient shelter, but all attributed 
to ehoierar is written from Bates; loss one thousand head in Holt, 
three fatidred and seventy-five in Bates, two hundred in Pettis, and 
small percentages of loss in Benton, Cass, Dent, Butler, De Kalb, Mont- 
gomety, Marion, Mercer, and Vernon. Thirty-six counties in Illinois 
report losses from diseases of swine, tbougb the damage is compara- 
tively slight, with few exceptions. In Washington disease has more 
generally prevailed, and has been attended with greater loss than for 
maiiy years; losses have been quite heavy in portions of Sangamon; 
am estimated at three thousand in Oass; four hundred and fifty head 
in Clititoii; 26 per cent in Scott; 20 per cent in White and McDo- 
noughj 15 per cent in Menard; 10 per cent, iti Edwards, prevailing 
almost exclusively in rolling districts;" and is also reported in Adams, 
GrawfpW^ Ohampaign, De Kalb, Franklin, Fulton, Grundy, Hancock, 
BeQderson, Jersey, Knox, Lawrence, Logan, Mercer, Marion, Madison. 
Morgan, Pope, Pike, Stephenson, Stark, Piatt, Pulaski, White, and 

. Wa;rren. The loss from hog cholera or other inaladies in Indiana is 
less than usual. In Union County "disease has entirely disappeared'' 
within the last twelve months ; it has almost disappeared in Rush 5 is 
found only in the vicinity of flouring mills and distilleries'' in Swit-' 
zerland ; ** loss small compared ^vith other years" in Harrison; Vanden- 
burgh has not been so free for tweh*e years; " has not been so destruc- 
tive a^fprnleriy in Marion^ <^ thotigli ojae-fifth of all the young die ; " since 
J aJy tSere has been less compMtti iti Eiartbolomew than for several 
years;;los8 in GaM head; it amounts to one-third 

of the young in Posey; and losses have occurred in Flovd, Wabash, 

' Howard, Jeiaersony Martin, Fewton,^^^^^ Washington, Carroll, Eipley, 
Delaware, Gliaton, Greene, Parker, Miami, Scott, Spencer, Yermiilion, 
Sullivatt, Gibsbii, and Ohio, Ohio appeai-s to have been nearly exempt 
from hog cholera; at a^^^d Lucas from three hundred to four 

hundired head died [ about x)hMfth of Jbhe swine brought" into Greene 
jQ?oih Indiana for fattenin|j hate, been attacked, and u few cases are 
tejgorted in Jefferson, Holmes, W^ and Franklin. The 

$;w|he of Michigan are repi^ried ^h^^^ Cass, returu- 

xpif? losses, which have hundred in a locality. 

of the throat is r^rted in Green Oonnty, Wisconsin, where 
it ill^^^^ to a Titriited>xterit: : Qf tv^^ reporting in 

Minnesota, Meeker only presents eAidOnees of disease, ih which forty 
:pigS;i^^fe^o^t^^ not fiom any 

: cams^^fe|gi|dr:^^^ in :which they %ere confined.^' Small loss is 

: repor^#:;^;:^^ Loiiisi County, 25 per cciit; one hundred and 
fifty head H^IJI&x^^^ Clarke; ^ind in Black Hawk 

tee, Wayii<i> :Ft6po9tit, Dalias, Ja^eir, Tama, Ai^^^^^^ Madison, and 
■^r|{he^:>; 1^ and Cns9, in ]Se- 



Table 5llbW%iig the estimated total mmler and total vahie of each Und of live atockj and the avei-age price in February ^ 1871. 



States. 



Number. 



Maine 

I^ow Hampabiro 

Vermont 

MassacliuBOtts . . 
Kbodf) Island — 

Connecticut 

New Yolk 

Kew Jersey 

Pennsylvania . . . 

Delifware 

Maryland , 

Virginia 

Nortb (Carolina ., 
Soutb Carolina . 

Georji:ia 

Mori da 

Alabama 

Mississippi 

Louisiana 

Texas 

Ariiansas 

Tennessee 

West Virginia. . 

Kentucky 

Missouri 

Illinois 

Indiana 

Obio 

Micbigan 

Wisconsin 

Minnesota 

Iowa 

Kansas 

Nebraska 

California 

Oregon 

Kevada 

Tbe^Territories. 

Total 



83, 000 
49, 500 
71,000 
99, 900 
15,300 
51, 500 
652. 800 
115. 800 
540, 700 
20, 000 

102, 500 
17B, 500 
120, 700 

53, eoo 

112, 800 
16, 200 

103, (100 
82, COO 
70, 800 

C15, 700 
138, 100 
280, 000 

97, f^OO 
327, 400 
4B3, ( 00 
1, OOd, 800 
OCO, COO 
724, 200 
274, 500 
310, 200 
J 19, 900 
570, 400 
150,000 

30, 200 
204, 800 

73, 400 
8,600 

70. 000 



e, 702, 000 



Average 
pric*. 



$36 33 
89 29 

97 49 

129 89 

98 19 
102 85 
102 49 

130 00 

100 92 

89 99 
SO 52 
84 93 

90 41 

101 97 
109 15 
121 30 

99 34 
104 22 

91 29 
32 29 
73 98 
84 48 
81 83 
75 05 
03 01 

70 20 
72 38 
79 48 
79 09 
79 87 
79 13 

71 15 

72 15 
83 05 
50 20 
54 29 
58 CG 
53 60 



YaluQ. 



$7, 109, 540 

4, 419, 855 

0, 921, 790 
12, 976, Oil 

1,502. 307 

5. 296. 775 
G6. t?05. 472 
15, 054. 000 
57, 811, 644 

1, 799, 8 0 
9, 278, 300 

15. IGO, 005 

11, 454, 947 

5, 485, 986 

12, 312, 120 
1, 966. ( 32 

10, 291, 624 
8, 608, 572 

6, 463, 332 
19, 880, 953 
10,216,638 

23, 654, 490 

8, 002, 974 

24, 571, 370 
30, 723, 630 
70. 878, 288 
47, 047, 000 
57, 559, 410 
21, 874, 905 
24, 775, 674 

9, 487, 687 
40, 583, 960 

11, 255, 400 
3, 000, 410 

10,293,248 

3, 984, 886 
504, 470 

4, 078, 160 



683, 257, 587 



Number. 



19, 300 
14.600 
25, 200 

4, 000 
10, 800 
29. 400 
44, 40.1 
42, 300 
88, :iOO 

9, !X)0 
98, 700 
90, 300 
75, 500 

82. 900 
07, 900 
94, €00 

2, ;iOO 
85, 500 

83, 400 
90, 900 
35, 700 
22, 200 

4, 200 
4, 8C*0 

2, 700 
34, 400 
14, 900 

3, 400 
21, 400 

4, 200 
1,000 

21, 000 



1, 242, 300 



Average 
l)rioe. 



Si 24 2;i 
140 00 
132 51 

130 99 
123 66 
108 93 
114 43 
108 25 

131 64 
99 66 

no 93 

127 74 
134 71) 
52 30 
93 51 
105 51 

92 08 

82 73 

83 43 
85 18 

74 33 
83 36 

93 08 
K)C 55 
104 15 

83 24 
92 14 

119 35 
05 64 
50 82 

75 CO 

84 72 



Value. 



g2, 397, 639 

2. 072, OCO 

3, 3:59, 2,52 
523. 9l>0 

1, 337, 088 

3, 202, 542 

5, ot^o, cm 

4, 578, 975 
11, 623. 812 

986, 6;;4 

11, 540. 991 

12, 301, 302 
li), 170, 645 

4, 335, 670 
{), 349, 329 
9,981,246 
211, 784 
7, 073, 4i5 

6, 958, 002 
i\ 253, 942 

2, C53. 5s 1 
l,850,5t>'2 

390, 930 
5!1,440 
2>1,2 5 
2, 803, 430 

1, 372, teo 

40.5, 7!:0 
1, 4U4, G9() 

213, 444 
75, 000 
1, 779, 120 



126, 127, 7e6 



OXE^' AND OTHER CATTLE. 



Number. 



191, 200 
133, 000 
140, 000 
122, 700 

18, 800 
128, 700 
705, 000 

84, 100 
760, 900 

31, 900 
125. 700 
397, 800 
298, 400 
174, 400 
40!), 500 
412,000 
3:24. <K)0 
333. .500 
172, 600 
3, 220. 1 00 
221,900 
338, 100 
233, 2 0 
400. 400 
731, 100 
1,22-1,000 
750, 000 
800, 700 
450, 000 
3?^8, 5 0 
228, 9 0 
814,900 
345, €00 

54, 500 
4L 0, 000 
1. 2, 000 

20, 700 
426, 000 



Average 
pi'ices. 



$36 98 
36 62 
42 80 

44 66 
51 91 

45 57 
42 27 
45 06 
41 41 

25 70 

27 21 

21 34 
10 68 
12 08 

10 80 
8 17 

12 34 

14 59 

15 02 
7 37 

11 82 
14 77 
29 81 
31 10 
24 46 

20 02 

26 16 
35 34 
31 65 
26 86 

22 75 
24 05 

28 84 

29 95 
2G 92 

21 69 

30 CO 
26 94 



Value. 



$7, 070, 576 

4, 870, 460 
6, 017, 680 

5, 479, 1^?. 
975, 908 

5, 864, 859 
29, 600, 350 

3, 789, 546 
31, 508, 869 
819, 830 

3, 420, 297 

8, 489,0 '-2 

3, 18fi, 912 

2, 106, 752 

4, 422, 600 

3, 360, 040 

4, 00!>, 206 
4. 865, 765 
2, 696,012 

23, 731, 400 
2, 622, 858 

4, 993, 737 

0, 951, 692 

12, 452, 440 
17, 882, 706 
31, 848, 480 
19. 6-JO, 000 
28, 290. 7.;8 
14, 242, 500 

10, 435, 110 

5, 207, 475 
19, 598, 345 

.9, 907, 104 

1, 632, 275 

13, ii;o, too 

2, 212, 380 
817, 020 

11, 476, 440 



369, 940, 056 



Table showing the estimated total numbe)' and total value of each kind of live atocJc, ^c. — Continued. 



StatoB. 



Maine 

New Hampshire, 

Vermont 

Hassacbusetts . , 

JUiode Island 

Connecticut 

New York , 

New Jersey 

Pennsylvania . . . 

Delaware , 

Maryland 

Virginia 

North Carolina., 
South Carolina . . 

Georgia 

Florida 

Alabama , 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

"West Virginia . , 

Kentuckj'^ 

Missouri 

Illinois 

Indiana 

Ohio 

Michigan 

"Wisconsin 

Minnesota 

Iowa 

Kansas 

Nebraska 

California 

Oregon • 

Nevada 

The Territories . 

Total 



mLCU cows. 



Number. 



141, 300 

95, 000 
193, 900 
139. 300 

21, 900 
110,200 
L, 411, 100 
145, 000 
788, 900 

26, 000 

96, 000 
229, 500 
203, 4C0 
147, 500 
252, 500 

73, 500 
177,200 
162,000 

90, 000 
596, 500 
132, 600 
233, 600 
117, 300 
227, 200 
371, 200 
C83, 400 
435, 500 
734, 400 
333, 900 
386,200 
153, 600 
465, 300 
162, 000 

34, 800 
186, 800 

62, 400 
7, 100 
175,000 



10,023,000 



Average 
price. 



^36 37 
37 50 

47 50 
59 16 

44 25 
53 50 

48 51 
61 38 
46 67 
35 00 
39 09 
29 09 

22 57 

23 22 

21 61 
15 83 

24 50 

25 34 
24 62 
12 83 

22 14 

23 57 

34 73 

33 14 

31 92 

37 68 

38 50 

45 09 
41 15 

35 26 

32 91 

34 31 
38 46 
41 61 
46-36 
32 25 
50 00 

36 82 



Value. 



$5, 139, 081 
3, 562, 500 
9, 210, 250 
8, 240, 988 
9G9, 075 
5, 895, 700 

68,452,461 
8, 900, 100 

36, 817, 963 
910, 000 
3, 752, 640 
6, 676, 155 
4, 590, 738 

3, 424, 950 
5,456,525 
1, 163, 505 

4, 341, 400 
4, 611, 880 
2,214,800 
7, 653, 095 
2, 935, 764 

5, 505, 952 
4, 073, 829 
8, 665, 408 

11, 848, 704 
25, 750, 518 
16, 766, 750 
33, 114, 096 
13, 739, 985 
13, 617, 412 
5, 054, 976 
15, 964, 443 
6, 230, 520 
1, 454, 98« 
8, 660, 048 
2, 012, 400 
355, 000 

6, 443, 500 



374, 179, 093 



Number. 



415, 000 
234,000 
548, 000 
72, 000 
30, 000 
81, 000 
2, 080, 000 
127, 400 
1, 762, 500 
25,300 
135,000 
394, 800 
315,200 
156, 700 
269, 500 
30, 800 
200, 200 
200, 000 
90, 000 
1, 137, 300 
135, 000 
' 400, 000 
562, 600 
904, 300 
1, 578, 200 
1, 424, 000 
2, 100, 000 
4, 641, 000 
3, 072, 800 
1, 056, 000 
140, 000 
1, 822, 700 
115, 000 
26, 700 
3, 636, 030 
419, 200 
12, 800 
1, 500, 000 



31, 851, 000 



Average 
price. 



$2 73 
2 35 

2 02 

3 26 

3 71 

4 07 

3 14 

4 81 
3 16 
3 75 

3 86 
2 37 
1 63 
1 95 
1 65 
1 31 

1 77 

2 00 
2 18 

1 40 

2 32 

1 66 

2 11 
2 53 
1 61 
1 98 

1 82 

2 26 
2 23 
2 44 
2 22 

1 71 

2 53 
2 24 

2 59 
1 90 

4 31 

3 02 



Value. 



|1, 132, 950 
549, 900 

1, 435, 760 
234, 720 
111, 300 
329, 670 

6, 531, 200 
612, 794 

5, 569, 500 

94, 875 
521, 100 
935, 676 
513, 776 
305, 565 
444, 675 

40, 348 
354, 354 
400, 000 
196, 200 

1, 592, 220 
313, 200 
664, COO 

1,187, 086 

2, 287, 879 
2, 540, 902 

2, 819, 520 

3, 822, 000 
10, 488, 660 

6, 852, 344 
2, 576, 640 

310, 800 
3, 116, 817 
290, 950 
59, 808 
9, 417, 000 
796, 480 
55, 168 

4, 530, 000 



74, 035, 837 



Number. 



67, 600 
47, 200 
G6, 700 

84, eoo 

20, 400 
69, 300 
658, 800 
156, 000 
1, 047, 600 
46, 000 
259,200 
757, 500 
841, 500 
317, 200 
1, 428, 900 
180,000 
900, 000 

850, eoo 

300, 000 
1, 200, 000 

863, 600 
1, 520, 000 

319, 000 

1, 994, 100 
2, 2fl0, 000 
3, 363, 000 

2, 349, 000 
2, 033, 000 

517, 400 
651, 900 
177, 000 
3, 100, 000 
304, 800 
76, 200 
459, 000 
149, 500 
4, 300 
77,000 



29, 457, 500 



Average 
price. 



$9 87 
17 78 

17 00 
15 55 

14 62 

18 75 
11 09 

15 45 
10 72 

6 25 

7 76 

5 60 
4 15 
4 69 
4 64 
2 75 
4.30 
4 40 
4 30 

2 76 

3 28 

4 49 
4 60 
4 81 

4 34 
7 52 

6 04 

7 89 
7 37 
7 93 

6 61 

7 15 

8 88 
8 58 

5 94 
2 51 
7 49 
7 57 



Value. 



$667, 212 
839, 216 
1, 133, 900 
1, 318, 640 
298, 248 
1, 299, 375 
7,306,092 
2, 410,200 
11, 230. 272 
287,500 

2, Oil, 392 
4, 242, 000 

3, 492,225 
1, 487, 668 
6, 630, 096 

495,000 
3, 870, 000 
3, 740, 000 
1,290,000 
3,312, 000 

2, 832, 608 
6, 824, 800 
1, 531, 200 
i), 591, 621 
9, 548, 000 

25, 289, 760 
14, 187, 960 
16, 040, 370 

3, 813, 238 
5, 169, 567 
1,169, riO 

22, 165, 000 
2, 706, 624 
653, 796 
2, 726, 460 
375, 245 
32,207 
582,600 

182, 602, 352 
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LIYE-STOOK MAEKETS. 



NEW YOUK. 



The live-stock trade of New York lias grown into mammotii propor- 
tions, tiaving much more than doubled within the last ten years. The 
sources of supply have also greatly changed. Ten years ago the mar- 
ket was chiefly supplied by 'Eev7 York and neighboring States ; now, as 
far as cattle are concerned, New York ranks fifth in point of production. 
The West furnishes the great bulk of all descriptions of live stock. 

In 1860 there were received in this market, 226,933 cattle ; 5,749 cows; 
32,368 calves ; 512,366 sheep ; 559,421 hogs— total, 1,386,837. In 1868, 
293,101 cattle; 5,382 cows; 82,935 calves; 1,400,623 sheep; 976,511 
hogs— total, 2,758,552. In 1869, 325,761 cattle ; 4,836 cows ; 93,984 
calves ; 1,479,563 sheep ; 001,308 hogs— total, 2,805,452. 

The receipts during the year 1870 were as follows : 



Cattle... 356,026 

Cows 5, 050 

Calves ' 116,457 



Sheep 1,463,878 

Hogs b89, 625 



Total 2,831,036 

■ Weekly average : Cattle, 6,847 ; cows, 97 ; calves, 2,240 ; sheep, 28,151 ; 
hogs, 17,108; all kinds, 54,443. The sources of cattle supply were as 
follows: 



Eiinois 205,255 

Texas..-- 39,652 

Keatucky 29, 130 

OMo..... 24,888 

New York 16,825 

Indiana — 12,307 

Missouri.--- 11,268 

Canada 4,960 

MicMgan... 4,929 



Virginia 2,758 

Iowa 1,735 

New Jersey 691 

Pennsylvania 591 

Kansas - - 586 

Connecticut ..---> - 255 

Nebraska.... 129 

Massacjausetts ^ . ' 67 



Western cattle, except Texas, bought in the Chicago market are cred- 
ited to Illinois, and include large numbers raised in Iowa, Indiana, and 
Wisconsin. 

The falling off iu the number of hogs is attributed to the increased 
number of dressed hogs shipped in the winter from the Yv^ est. 

The following is a statement of prices at the end of the first market 
week in each month : 



Month, 



Good to prime. 



Cominoii to fair. 



Sheep. 



Hogs. 



*Jattxt»cy 

I'ebpnary;.-. 

Matoli , 

April 

may. 

JttB^^ 

July,-. 

August.,,,, 

Septemher. 

October , 

November 
December 

■ ~ IT 



I 16 to 80 18 



15 to 
15.^ to 

16 to 
16^ to 
163- to 
15^ to 
15 to 
15 to 
15 to 
14 to 
14^ to 



16.V 
16-1 
17 

m 

18 
17 

16^ 

16^- 

16.1- 

16 

16 



$0 10 to ^0 14 
10 to lU 

12 to 14*^ 

13 to 
13 to 
13 to 

9 to 
8 to 
7 to 
7 to 
7 to 
£> to 



$0 15 
141 
141 
154 
16 
16* 
15i 

m 

14 

i3i 

13 
13 



5 to $0 


8 


$0 10 to $ 


0 10^ 


5 to 


7i^ 


0^ to 


10 


5i to 


8 


0 to 


n 


U to 


9^ 


94 to 


6kix> 


7* 


9 i to 


10 


4| to 


9.1- to 




4 to 




9 to 




41: to 


6^ 


9-3: to 


H 


4 to 


6^ 


9i to 


10 


4t to 


6 


85 to 


9i 


4 to 


6^ 


7| to 




3i to 


6 


7 to 


7i 
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AGRICTHityBAL REPORT. 



The receipts of beef- and hog products for 1870^ as compared ^ith 



1869, were 



13G9. 
82,191 
94,552 
83,971 
75,527 
15,98: 



Beef, packages - , . _ , 127,298 

Pork^ barrels „ 123,290 

Cut meats, packages - , 98,262 

Lar^, packages. ^ 93,523 

J^ard, kegs.. ...p., , 24,989 

BAI.TIMOEB. 

The receipts oF cattle ia the Baltimore m^arket for 1870 reach 80,021 
head, against 91,000 in 1869 ; 75,891 in 1868, and 5d,713 in 1867. Less 
than one-half were taken for local consnmption, the larger portion hav- 
ing been purchased for shipfnent to other points. The receipts of live 
hogs for the year are estimated at 300,000. The number taken by 
packers and butchers has not been ascertained. 

the prices of cattle on the 1st of each month, in 1870, were as follows : 



Month. 



Coxmnon. 



Good. 



Aver- 
age. 

6 

f 

6 
6 



rebraary-. 
Haroh. .... 

July. 



Septembeic . 

October 

Ko-veaiber.. 
^Peoeiiiber.. 



4 to 5 
3i to 4^ 
4i to 5 

4 to 5 

5 to G 
5 to 5i 
4\ to 6 
4} to 6 
4J to CJ: 
3^ to G 
3^ to 5 
3i to 4J 



7 to Q 
6^ to 8 
7| to fii 
7i to Oi 
9 to 9J 
8i to 9^ 
7 to Si 
7 to 8 

7a- to n 

eir to 7i 

o| to 7 
5i to 7 



the following were the prices of live hogs on the 15th of each month 
during the same period : 



J anuary , 15^ to 13^ 

Febniary , Ig to 12 

March llitol2| 

April 1.21 to 13^ 

May I^to 13i 

June,..-.,;.........,........ llj|:tol3i; 



July 12i to 13 

August 13 to m 

September 121 to 13^ 

October , to 12 

November 9^ to 10 

Deoomber 9 to 9J 



SOTTTHWBSTEBK VIB^INlJl CATTLE TRADE. 

The following facts relative to the cattle trade of Southwestern Vir- 
ginia, of which Lynchburg is one of the principal points for reshipment 
to the ISTorth, especially to Baltimore, are derived from the Fcws of the 
former place. The total valiie of the trade of 1869 was $1,028,000. In 
1870 the shipments from Lynchburg,, via the Orange, Alexandria and 
Jlanassas road, were— car loads of beef cattle, 485; stock cattle, 492 - 
sheep, 01 j hogs, 21. Total number of beef cattle, 9,700: stock cattle 
12,300, and sheep, 8,190. Value of beef cattle, $945,750; stock cattle 
$498,150 ; sheep, $24,570 ; hogs, $26,460 5 total value, $1,494,030. Add 
to th]s about $250,000 worth of cattle driven to .the Lynchburg mavket 
The followipg summary is given : 

mp]^^a,^:Oj:m^Q road,. .94 qon 

Drmm-dlcect. to market " ^ 'oinim 

Sold to%3mciil)trg bntchers V.::!" : ^ 000 

SJiippod by SdiithrSidoroad.......... -^V^*^^^ 



Total vateeiii^t.^,^..,. 
Iccreiwjo over; 1869; $9^6,&3Q: 



1,954,^J30 
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SAiKT LOUIS. 



The increase in the cattle trade of St. Louis over former years is very 
marked. It is claimed that when the railroads pointing toward tbe 
great cattle-producing regions of Texas, New Mexico, Arkansas, and the 
Indian reserves, are completed, they will make SaintLouis pre-eminent 
as a cattle-receiving point. With present transportation facilities the 
trade has almost doubled since 18G9, the receipts in that year having 
been 134,576, against 240,864 in 1870. The following is a comparison of 
the receipts and exports of 1869 and 1870 : 



Tear. 


Cattle. 


Hogs. 




1869. 


134, 576 
50, 487 

240. 864 
129,322 


342,854 
30,828 

228, 920 
16, 476 


10, 849 
IS^, 416 

94, 477 
96,629 




1870. 







The falling off in the receipts of hogs, in 1870, was principally due to 
the fact that the packing season opened thirty days later than usuaL 

The following is the range of prices for convenience, those of th© lorst 
week in each month being given : 



Montli. . 


Cattle, per pound. 


Sheep, per head. 


Hogs, per pomjd. 




$0 m to $0 06'J 
03i to OUi 


$1 25 to $3 37* 
2 25 to 4 50 


$0 08 to^ Q9i 
08 to 09 
08 to d9J 














04f to 07 3-5 
o:h to 08 

02 to on 
02i to on 

02i to 07^ 
OH to 06 
02i to 06^ 
02 to 06i 


5 00 to 8 00 
5 00 to 8 00 
3 35 to 4 75 
3 87 to 5 00 
3 00 to 3 05 
2 75 to 3 50 

1 50 to 4 50 

2 40 to 4 75 


06 to 09i 
06^ to 091 
06* to 09 
074 to 09* 
OGl to lOi 
071 to 0» 
00 to &7i 
05* to 06| 



















The following is a comparison of the prices of hog products at the 
periods named, as prepared by the Saint Louis Journal of Commerce : 



I>ate. 



Hogs, (gross.) 



Mess pork. 



Dried salt shoul- 
ders. 



Clear sides. 



Lard in ticsrcea. 



Cts. per lb. 
7 to 7i 

n to 91 

9i to lOi 
&i to 8J 

51 to 6| 
6 to 6^ 



DoUs. per Hbl. 
22 to 23 
28 to — 

30 to — 
284 to 29 

19 to 194 
19 to 19* 



Cts. per lb. 
9* to 9i 
11 to 11* 

12* to 12i 
11* to 

74 to — 
6| to — 



Cts. per lb. 
13* to 134 
14* to 15 

16* to 16^ 
15 to 154 

11 to — 
10* to — 



Cts. per W. 
134 to 14 

16 to 17 

17 to 17* 
17 to 174 

12 to 12* 



CniCAGO. 



j The largest proportion of cattle for this market was contributed by 
jTexas. A large number also were sent forward from Kansas, Nebraska, 
('Colorado, and Wyoming. Many of the latter, however, were of the 
> Texas breed, fattened upon the plains of Kansas and the Territ<^es, 



•52 



AGRICULTURAL REPORT. 



The receipts of hogs were mainly from Illinois, Missouri, Wisconsin, 
and Iowa, the latter State famishing the largest number. The total 
receipts of all descriptions of live stock were largely in excess of those 
of 1869. The increase is thus stated: Cattle, 129,862 5 hogs, 31,282; 
sheep, 9,783 ; horses, 2,013. 

The following is a comparison of the receipts and exports of 1870 
compared with those of 1869 : 



^ Tear. 


Cattle. 


Hoga. 


Sheep. 


18C9. 


403, 102 
.294, 717 

532, 964 
391, 709 


1,661, 809 
1, 066, 305 

1, 693, 158 
924, 453 


340, 072 
108, 690 

349. 855 
lie, 711 




16T0. 







Average monthly prices per 100 pounds for ilio year 1870. 



Months. 


Cattle. 


Hogs. 


Sheep. 




$3 74 to 557 C7i 


68 50 to $9 93 


$3 00 to 5 50 




3 77 to 7 81^ 


8 52 to 9 40 


3 00 to 5 25 




4 10 to 7 68 


8 21 to 8 96 


4 50 to 7 37* 




4 55 to 8 52 


8 42 to 9 22 


3 28 to 7 45 




4 20 to 8 75 


8 42 to 9 12 


4 25 to 7 60 




3 70 to 9 03 


8 22 to 8 89 


2 70 to 5 40 


Jiay 


3 63 to 9 07 


8 60 to 9 28 


2 25 to 4 00 




3 67 to 8 81 


9 21f to 9 92 


2 40 to 4 25 




3 34* to 7 65 


8 45 to 9 06 


2 50 to 4 00 




3 Hi to 7 34i 


7 47 to 8 U8 


2 35 to 4 05 




2 96 to 7 37+ 


6 15 to 7 24 


2 70 tx) 4 00 




2 85 to 7 30" 


5 88 to 6 28 


2 75 to 4 27i 



The average prices per 100 pounds for the jear 1869 were : Cattle, 
$3 79 to $7 72; hogs, $8 93^ to $10 25^; sheep $2 58i to $5 40J. 
The vahie of the live stock received during the year 1870 is estimated 
at $67,000,000. 

Since the opening of the Union Stock Yards, December, 1865, the 
receipts and exjjorts have been as foUows : 





Receipts. 


Exports. 




1, 983, 398 
7, r38, 057 
1, 351, 110 


1, 297, 686 
3, 592, 751 
432, 757 









Showing an excess of receipts of 685,715 cattle, 4,145,306 hogs, and 
918,353 sheep. 



WOOL PRODUCTIOIJT AND CONSUMPTION. i 

The aggregate importation of woolens in each of the past five decades, , 
ending in the years named, is as follows : j 

1830. 1840. 1350. 1860. 1870, 'j 

Aggregate $86, 182, 110 $129, 336, 258 $109, 023, 552 $282, 682, 830 $320, 34(i, 346 , 

Annual average... 8,618,211 12,9.?3,625 10,902,355 28,268,283 32,034,034!^ 

The following statement gives in detail the quantity and value of ' 
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wools and wooIcbs imported in the past tea years, as well as tlie quan- 
tity and value of shoddy : 



Years. 


Woolena. 


ATool. 


SKoddy. 


Pounds. 


Value. 


Cents per 
pound. 


Pounds. 


. Value. 


Cents per 
pound. 




023, 261, 039 
14, 884,394 
20, 4U. 625 
32, 139, 336 
20, 347, 563 
57, 115, 901 
45,813,212 
32,371, 329 
34,560,324 
34, 435, 623 


Via 000 noo 9fii r^Qd 


13.7 

16 

16. 9 
17.6 
17.6 
13. 8 
16 

15.7 
14.2 
13.6 








43, 571, 026 
73, 897, 807 
• 90, 396, 104 
43, 858. 154 
67, 917, 031 
36, 313, 299 
24, 124, 803 
39, 275, 926 
49, 230, m 


6, 994, 606 
12, 553, 931 
15, 923, 991 

7, 728, 383 
9, 381, 083 
5,915,178 
3, 792, 659 
5,600, 958 
0,743, 350 


6, 291, 077 

7, 867. 001 
8, 133, 391 
4, 863, 064 
7, 147. 108 
5,220,^96 

556, 414 
832, 283 
512, 792 


1442, 376 
581,234 
€21,514 
410, 395 
589, 490 
518, 479 
49, 649 
€8, 103 
55, 009 


7 

7.3 
. 7.6 
8.4 
8.2 
9.9 
8.9 
8.1 
10.7 


320, 340, 346 


504, 589, 349 


79, 595, 465 




41, 424, 026 


3, 336, 249 




Average 






32, 034, 034 


50, 458, 934 


7, 959, 546 


15.7 


4, 142, 402 


'333, 624 


8 



The following is a statement of the importations of the iiscal year 
ending June 30, 1871 : 





Quantity. 


Value. 


1871. 


1870. 


1871. 


1870. 




68, 058, 028 
1,277,495 


49, 230, 199 
512,792 


$9, 780, 443 
fe7, 667 
10, 902, 7GJ 
2, 160, 037 
28, 050 
4,G9l,260 
18, 586, 874 
538, 770 
6, 844, 420 


|6, 743, 350 
55, 609 
7, 671, 013 
1, 867, 874 
21, 95$i 
3, 940, 707 
15, 447, 9C0 
441, 598 
5, 043, 955 
















4,775,705 
72, 361, 713 


3,729,904 
61,362,034 




















53,620,282 
'9, 868, 110 


41, 234, 018 
6, 798, 959 


















43, 752, 172 


34,435,059 









An increase both in quantity and value thus appears— 18,827,829 pounds, 
and 13,037,093. The average price is advanced from 13.6 cents to 14.3 
cents (gold) per pound. There is also an increase in the value of wool- 
ens imported of $9,317,113,0x27 per cent. The principal portion of 
this increase has been in cloths and carpets. It will be seen that the 
^ importation of wools equals that of 1860-^665 and is not exceeded by 
that of any year since 1863-^64. 

PRODtrCTIOK 03? OTHJER COUNTRIES. 

The European production of wool, according to accepted estimates, is 
about equal to that of the other divisions of the globe. German esti- 
mates, quoted in the report on wools of the Paris Exposition Commis- 
sion, make the production in Europe 827,000,000, of which Great Britain 
vields 260,000,000, Germany 200,000,000, France 123,000,000, European 
Ettssia 125,000,000, and Spain, Italy, and Portugal together 119,000,000,- 
in Asia 470,000,000; in the entire world, 1,610,000,000. Since that date 
the production in Australia has increased. Great Bntain presents the 
largest market for wool, and the increase in the supply is indicated by 
the increase in importation. In 1820 Great Britain imported less than 
10,000,000 pounds: in ten years more her importation was 32,000,000; in 
1840 its h^ increased to 49,000,000; to 74,000,000 in 1850; to 133,000,000 
in 1859 ; and to 255,000,000 in 1869. Thus the increase of imported 
woolshas been 122,000,000 in ten years in Great Britain, a quantity 
nearlv equal to the present clip of the United States. Australia in 1840 
contributed less than 10,000,000, but sent 30,000,000 in 1850, 53,000,000 
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in 1850, and 158,000,000 in 1869, an advance in ten years of 105,000,000, 
about 200 per cent. The receipts from Sonth Africa, which were 14,000,000 
in 1859, had become 34,000,000 in 186D. The receipts from Australia vrero 
175,081,427 pounds in 1870, and the total impo3:tation for the same year 
^Yas 259,361,903 pounds. 

The following statement shows the sources of this supply and the 
quantity obtained from each country in the past three years : 



3?i'o7u Europe 

From South Africa . . . , 

From India 

From Aufiteftlia 
Fvom otlier' couatries. 

Total 



i8ca 



l^ottnds. 
22, 267, 037 
35, 572 
X7,fi02,44>J 
155, 745, UiH 
ifl. 320, 004 



250, 928, 854 



18G9. 



Pounds. 
25, J 99, 'iOl 
34, a07, 882 
l8/79(), 578 
158, 477, 9fi0 
IS, im, 52-i 



255, IGl, 343 



1S70. 



2:i, CBG, 039 
33, 785, 271 
11, 143, 148 
175, 081,427 
10, GGG, 078 



259, 361, 9C3 



The number of sheep in the British Colonial Possessions in 1868, as 
officially reported, was 57,734,589, distributed as follows: Isew South 
Wales, 13,909,574; Victoria, 9,532,811; South Australia, 4,477,445; 
West Australia, 599,756; Queensland, 8,921,784; Tasmania, 1,742,914; 
Kew Zealand, 8,409,919 ; Mauritius, 18,057 ; ]S[atal, 286,264; Cape of 
Good Hope, 9,830,065. 



* COTTON CONSUMPTION. 

The maiuu&ctare oft cotton in this country is slowly increasing. In 
October, 1870, according to the estimate of the National Association of 
Cotton Manufacturers, which was based upon actual returns from a 
large proportion of the mills, there were in operation 847 mills, running 
7,114,000 spindles and consuming 881,564 baies of cotton of 406 pounds 
each, in the year closing at that date^an increase of 3 mills, 350,443 
spindles, and 7,310 bales^ Of these mills 738 were in the North, with 
6,851^779 spindles, consuming 748,153 bales, and in the South 109 mills, 
runmug 262,221 spindles, and using 09,067 bales, the remainder being 
used.in woolen mills for upholstering, &c. Thus 28 per cent, of the crop 
of 186^> was consumed in this country. In 1800 the consumption of the 
United States wa$ about one-fifth of the crop. 

In 1820 the proportion of cotton imports of Great Britain furnished ; 
by the United States was fifty-two i^er cent. ; in 1830, seventy-two; in 
1840, seventy-seven; in 1850, sixty-seven; in 1860, eighty; and in 1870, 
after reduction to a trifling percentage during the late war, it has reached 
fifty *four. per cent., w:ith a certainty that the importation of 1871; 
from the great crop of 1870^ will nearly restore the old proportion. 

A parliamentary report makes the following statement of the number 
of spindles in the United Kingdom in September, 1870, in comparison 
with the numbers reported at former dates : 

. 1856, 1861. WO. 

Emgted and W^acs , 25,819,000 28,352,000 36,023,120 

Scotlajici: -V. . 2,..041, 000 1, 915, 000 1, 210, 847i 

MaadV^^^^^^^^^^^ I... 151,000 120,000 125,326 



T^W-lii ;tjHitBd Kingdom , 



28,011,000 30,387,000 37,359,293 



At 35 poiMSvOf cotton to the spindle, the amount annually consumed 
cannot, for -sev^^^ exceed 1,300;000,000 pounds, or less than three 

■mSffi<)ns 6^ bales, and has actually been much less than that 

Wiiii the prese^^^ India and oth^r foreign cotton, the United 

'^'^^ ^^^ticaiiiiot^p^ of bideSjbQ 
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Great Britain t'ov several yearB to come, and not more than three millions 
to all foreign countries together, so that a crop like that of 1870, with the 
supplies from other countries, wiii give a surplus of half a million bales 
until tbe fripindles of the world shall have been materially increased. 

The following statement shows the status of British importations for 
the years named : . 





1850. 


18S0. ' 


1870. 




Pounds. 
493, 153, 112 
30,299,932 
18, 931, 414 
118, 873, 742 
2-2S, 913 
2,090,^98 


Pounds. 
1, 115,fcOO,G03 
17, 236, 864 
44.03G,fiOS 
204'. 141, 168 
1, 050, 784 
8,532,720 


Pounds. 
710,245,040 
03, 691, C80 
153,228,320 
311, 599, 776 








Bi i tish West lutliea 


Otliet comi tries 


Gl,G06,fe32 


Total 


063,576,861 } 1,390,938, 752 


1,33G, 371,648 





The increase of ten years, through earnest and persistent efforts of 
European cotton supply association', in India, Egj^^pt^ and Brazil, has 
been less than that made in the United States in the single year of 1870 
over the previous crop. It is evident that no stimulation of produc- 
tion elsewhere will destroy ouv foreign market for cotton, and manifest, 
to the most superficial observer, that as the manufacture increases in 
this country, and the proportion for export diminishes, the more indis- 
pensable to foreign manufacturers will be that surplus. The quality of 
our cotton, its indubitable superiority to that of India, wOl make it a 
necessity to Europeans, who w^ould compete with the manufactures of 
the United States in the markets of the world. It is evidently the des- 
tiny of this country to take a large share in the business of supplymg 
the world with manufactured cotton, a result to which the quality ot 
the staple and the inventive genius and skill of Americans will largely 
contribute. The quantity of cotton exported from this country in the last 
eleven years, (fiscal years ending June 30,) both upland and sea island, 
with the value of the same, is presented in the following staitement; 



Year, 



1861 , 
1662, 
1863. 
1864, 
1865. 
J866 , 
1867 . 
1868. 

1869 . 

1870 . 

1871 . 



Qnantit^. 



Pounds. 
301,345,778 
4, 998, 121 
10, 857, 239 
11, 860, 390 
0,276,582 
643,288,356 
654,731,274 
779,765,318 
G41,542,C>77 
954, 148, 843 
1,459,715,036 



Value. 



1, 



5, 
274, 
197, 
149, 
160, 
224, 
216, 



051,483* 
180, 113* 
652, 405' 
768,071 
424, 370 
900,453 
115,582 
797, 399 
258,160 
121, 191 
889,570 





SEA XBLAm). 


Quantity. 


Valne. 


Ccntit. 
10.1 
23.8 
01,2 
82.5 
86.6 
42.5 
30.1 
19.2 
24; 9 
23.4 
14.8 


Pounds. 
6, 170,321 
66,443 
527, 747 
132, 591 
330,584 
7, 284, 473 
6, 742, 314 
4, 998, 315 
2,785,244 
6, 309, 780 
3, 212, 988 








#127,783 
296,179 
6, 424, 770 
4,354,841 
3,023.334 
2,374,892 
2,906,433 
1,437,539 



* Inclnding sea island. 

The largest returns for a single year's exportation ever made w:ere 
thoise for the year ending June 30, 1866, a portion, of the cotton having 
'been produced in 1865, and the remainder brought forth ftom the hidden 
stores of previous years, all realizing au average of ^.5 cents per pound. 

export of ^1870, mainly the crop of 1869, yielded $224,121,191, at 
23.i cents per pound. 

The: export of the fiscal year ending June 30, 1871, amounted to 
1,459,'716,036 pounds, and realized $216,8^,570. Thus the export of 
3,132,eS() bales (of 4C6 pounds) which furnished a surplus above the 
reqnirt^ment^ of <M)nsuniption, brotight 17,231,621 less than 2,04-75527 
bales which were needed f cmcrent use by the mills of Europe, 
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MAEKET PEICES OF FAEM 
Friccs of certain products of 1870 in some of tJie ^principal cities, TJie 



products. 



NEW YORK. 

Flour, superfine, State — 
western, 
extra, western . . . . 

Wheat, spring 

winter, red and 
aniber,we8tern . 
Com, western, mixed . . . 

yellow 

Oats, western 

Ohio and State 

Hay, shipping qualities . . 

prime 

Pork, mesa 

Sri rae mess . , 
ain mess.......... 

extra mesa - .- 

Lard, prime, tierce ....... 

Butter, western .... 

. State, dairy ...... 

Cheese, dairy 

ftMJtbrjp- 

Cotton, low middling 

middling to good 

. middhiig- 

Tobacco, sou II d I u jjs 

common, leaf 

meidlum, leaf — 
"Wool, combing fleece. — 
extTa piilleid — 
<rosas commoii,.uji- 
■v^a&hod 



CHICAGO. 

Flour, white winter extra 

choice 

red Winter, extra 
spring extra, good 

to choice 

sux>ertine 

"Wheat; No. 1 spring . 

Na 2 spring 

No. 3 spring ..... 

Corn, No. 2 

rejected 

Oats, No. 2...... 

r^ected 

Hay,timothy, pressed, (on 

track) 

prairie, pressed, (on 

track).... 

Pork, mess 

Lard. 

sputter, choice 

fair to good 

ikV'ooi, unwashed, fine 

unwashed, coarse, 
tub 



CINCINNATI. 



riour, family. 

extra. .......... 

superfine 

Wheat, No. 1 white.... 

No. 2 white.... 

No. 1 red 

No. 2 red 

Corn, No. 1 

No. 2 

Oats, No. 1 

No. 2 

l^ay, comrnon 

loos& pressed. 

Pork^naess. 

Lard ............... 

Butter, choice Ohio.... 



January. 



February. 



to ^5 00 
to 5 00 
to 5 40 
to \ 2it 

to 1 35^ 



^54 70 to U 85 

4 60 to 4 85 

5 05 to 5 30 
118 to 123 



to 102 
to 63 
to 66 



to 23 00 
to 29 50 
to 28 00 
to 13 00 
to 17 00 
to 18$ 



33 
44. 
17 
18 

25il 

26J 

Hi 



128 to 
68 to 
97.... 
55^... 
58 to 
17 00 to 
19 00 to 
26 50 to 
24 00 to 
10 00 to 
14 00 to 
15.i to 
14 to 
30 to 

16 to 

17 to 
24i to 

255 to 
8 to 
9^ to 

104 to 



42 to 43 



7 50 to 8 00 

5 00 to 0 00 

4 25 to 5 50 

3 15 to 3 50 

76ito ""in 

.08^ to 09 

C9 to 72 



40 to 
33itp 



43^ 
34 



12 00 to 13 00 

9 00 to 10 00 
27 50 to 27 75 
10 to ie| 
30 to 33 



24 to 26 
26 to 28 
45 to 53 



5 25 to 5 75 
4 85 to 5 00 
4 25 to 4 50 



1 12 

1 08 



54 to 55 
52 to 53 
10 00 to 12 00 
17 00 to 23 00 

27 50.... 

152 to 19 
31 .to 33 



131 
91 



60 
18 00 
23 00 
27 00 
26 00 
15 00 

17 00; 

18 
31 



18 
25.i 

27 
9,^ 
10} 

in 



62 
19 00 

22 00 
25 62 

23 50 
10 00 
14 00 

14 
14 
28 
16 
17 
22^ 



41 to 46 



21. 



3 65 to 4 75 
3 40 to 3 50 



79ito 80 
73ito 74 
70 to 72 

70 

38 to 381 
33i 



11 00 to 12 00 

8 00 to 9 00 
\Q 00 to 26 75 
14 J to 15 J 
28 to 
22 to 
26 to 
28 to 
45 to 



5 25 to 5 75 
4 85 to 5 00 
4 80.., 

125...::.... 

120 

1 12 

1 10......... 



53 to 54 

50 to 52 

12 00 to 14 00 

17 OQ to 23 00 

25 25 to 26 50 

15 to 19 

28 to 30 



March. 



4 75 to C'-l i'O 

4 75 to 4 t'.~) 

4 95 to 5 20 

103 to 122 



$4 50 to $4 GO 

4 50 to 4 55 

4 00 to 4 80 

1 03 to 1 12 



1 30 
92 
1 02. 



to 132 
to 96 



to 56^. 
to 63.'; 
to 20 00 
to 23 CO 
to 26 00 
to 24 00 
to 15 00 
toi 17 00 
to 16 
ti) 
to 
to 
to 
to 



23i to 
8 to 
,9^to 
lOito 



46 

18 

27g- 

lOJ 

Hi 



1?3 to 

1 03 to 

1 05 to 
55^ to 
61 to 

18 00 to 

•JlOO to 

26 00 to 

2 00 to 
16 00 to 
13 50 to 

14 to 

14 to 

25 to 

13 to 

14 to 
21Jto 



40 to; 4J2 
33.......... 



6 35. 



3 70 to 4 75 
3 50 to 3 62i 

85 J to 

76ito 

71} to 

69.Vto 



86 



37^L to 
32- to 



371 
33i 



11 00 to 12 00 



8 00 to 9 CO 
25 25 to 26 00 



14 to 

28 to 

22 to 

26 to 

28 to 

47 to 



14g 
30 
25 
28 
30 
53 



5 00 to 5 50 
4 6Q to 4 75 
4 00 to 4 25 



1 03 

105 to 1G6 



52......... 

49 to 50 

12 00 to 13 00 

16 Oa to 22 00 

26 00 to 27 00 

14 to 171 

30 to 32 



April, 



U 60 to $4 95 

4 80 to 4 90 

5 00 to 5 25 
1 15 to 1 23 



127 
106 
1 06 
57i 
62i 
19 00 
24 00 
26 75 
22 25 
15 00 
17.0J 
155 
26 
43 
14 
, 15i 
22i 



62* to 
67 to 
18 00.... 
20 03 to 
28. 5P to 
25 50.... 
12 00 to 
16 00 to 
16 to 

14 to 
20 to 

15 to 

16 to 
22^ to 



22f, to 25i 
7i to 9^ 
8* to 10 

10 to 11 

60 

44 to 47 



6 25. 

4 75-; 



4 75 



3 50 to 

3 30 

87 , 

75g to 78 
72^ to 72* 
76 to 77i 



38ito 42 



12 00 to 13 00 

9 m to 11 00 
25 75 to 26 50 
14i to 14.V 
31 to 34 
25 to 28 
28 to 30 
30 to 32 
47 to 53 



510 to 5 50 
4 75 to 5 00 
4 40 to 4 60 



1 10 to 
1 08.... 



1 11 



54 to 55 

52 to 53 

13 00 to 14 00 

19 00 to 20 00 

26 50 to 27 00 
14i to 18 

34 to 35 



May. 



128 to 
1 Od to 



1 30 
1 12 



63^ 
69 



25 00 
29 00 



15 00 
1800 

17i 
' 20 
25 
16 
17 



23ito 
7i to 

84to \ 9i 

9i to - 1Q| 



40 to 43 
f28 to 30 



6 50. 



4 37itO 5 00 

3 70 

95 to 99 
87|to 89 
804 to 82 
86 to 87 
82 J to 83 
45|to 47t 
45 



13 00 to 14 00 

10 50 to 11 50 
27 75 to 28 50 
16^ 



25 to 

22 to 

28 to 

30 to 

47 to 



500 to 3 75 
4 75: to -4 90 



4 40^ to 4 fiO j 



1 10 to 
1 06 to 



■58 to;; :! 

56 to 

1200 td lS 

17 00 to -^ 

28 50 to 2» 

97 to. i 
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June. 



July. 



August. 



Soptember. 



October. 



]S"ovember. 



December. 



|4 75 to $4 85 

4 75 to 4 85 

5 00 to 5 15 
118 to 128 



|5 10 to $5 30 

5 10 to 5 30 

5 40 to 5 70 

1 OG to 1 :^o 



;5 30 to $5 95 

5 30 to 5 95 

(1 15 to 6 25 

105 to 124 



$510 to|5 45 
5 10 to 5 40 
5 45 to 5 65 
111 to 125 



130 to 
105 to 
103 to 
60 to 
66 to 
16 00.... 
18 00 to 
29 62 to 
26 00 to 
1100 to 
16 00 to 
14|to 
10 to 
20 to 
8 to 
10 to 
21£-to 



1 34 
1 09-^ 
111 
61 
68 



22 00 
29 87 
26 50 
15 00 
18 00 
IGi 
25 
30 
15^ 
15| 
22i 



m to 24| 
8^ to 9i 



tto 
to 



9i 



1 43 to 
97 to 
100 to 
60 to 
67^ to 
1500 .... 
18 00 to 
29 00 to 
25 75 to 
11 00 to 
16 00 to 
14i to 
16 to 
24 to 
8 to 
10 to 
19'^ to 

20i to 
7it0 
8i to 
9i to 



145 
1 05 
105 
03 



39 

22ito 29 



7.75 



5 00 to 5 50 
3 75 to 3 85 
1 OUto 1 03 
07 to 99 
85 to 86 
81-} to 84 
74 to 76 
47ito 48^ 

391 to m 

12 00 to 13 00 

9 00 to 10 00 
28 00 to 29 50 
15^ to 15J 



21 to 
18 to 
2J> to 
26 t o 
44 to 



525 to 5 50 
490 to 510 
4 60 to 4 70 



114 

112 

90 to 



91 



57 to 58 

54 to 55 

12 00 to 13 00 

16 00 to ssa^co 

«9 00 to 29 75 
152 to ^^ 

20 to "~ 



23 00 
29 25 
26 00 
15 00 
18 50 
16| 
28 
32 
H 
14i 
20i 

23J 
10 
101 



138 to 144 
84 to 85^ 
90 

50 to 52 

51 to 57 

17 00 to 18 00 

18 00 to 25 00 
30 25 to 30 50 i27 87 to 28 25 

3100 130 00 to 31 00 



1 52 
95 

1 08 
55 
64 
17 00 



1 55 
100 
1 09 
56 
(56 



$4 85 to $5 00 

4 85 to 5 00 

5 20 to 5 85 
105 to 130 

127 to 132 
85 to 87 



to 18 00 



39. 



26 to 30 



5 75 to 7 59 

5 50 to 6 50 

4 87^ to 6 25 

4 75 to 6 00 

1 14 

1 04|to 1 mi 

95 to 96 

79 to 84 

725^ to 73 

43 to 52i 

43 to 44 



12 00 


to 16 00 


12 00 to 16 00 


16 00 


to 


19 00 


16 00 to 19 00 


16 


to 


n% 


16 to 


17^ 


20 


to 


28 


20 to 


28 


24 


to 


33 


24 to 


38 


8 


to 


14 


5 to 


13 


10 


to 


141 


5 to 


14 


19 


to 


19i 


18^ to 


1% 


20 


to 


20.i 


19Jto 


20| 


9 


to 


10 


8 to 


81 


304; to 


lOf 


9 to 




11 


to 


m 


10 to 


lOj 


55 


to 


60 


55 to 


60 


37 


to 


42 


37 to 


42 


18 


to 


21 


23 to 


26 



7 00 to 8 25 
6 00 to 6 75 



13 50 to 15 00 

10 00 to 11 00 
28 00 to 29 50 
15it0 15^ 
22 to 
18 to 

24 to 

25 to 
45 to 



14 00 to 15 50 

11 00 to 14 00 
25 OO to 26 00 
14ito 161 
23" to 
18 to 
24 to 
27 to 
45 to 



5 50 to 575 
5 25 to 5 40 
4 75 to 5 00 

1 40, 

138..-. 

115 to 116 
112 to 113 
83 to 85 



58.......... 

55 to 56 
12 00 to 13 00 
16 00 to 20 00 
29 75 to 30 00 

15|to .1% 

20 to 23^ 



G 00 to 6 50 
4 75 to 5 00 
1 30 to 
1 23 to 
1 10 to 

83ito 

761 to 

43 to 

39 to 



1 32 
1 30 

1 m 

85| 
78 
45 
40 



6 60 
6 35 
5 75 
150 
140 

i;« 

128 
90. 



to 7 00 

to 6 60 

to 6 00 

to 155 

to 145 

to 135 

to 130 



24 62 to 24 75 
21 50 to 23 50 
12 00 to 15 50 
16 00 to 18 50 

14ito 16i 

20 to 

24 to 
5 to 
5 to 

16... 



6 50 to 8 25 
6 00 to 6 75 

5 50 to 6 25 

4 25 to 4 50 

1 10 to 1 10^ 

991to 1091 

90 to 103 

64^ to 66 

62 to 62J 

37-ito 38 

34.ito 351 

15 00 to 16 00 

10 00 to 13 00 
23 00 to25 00 
16 
26 
20 
28 
30 
50 



14^ to 
24 to 
18 to 
24 to 
27 to 
45 to 



51 to 63 



15 30 to 15 50 

5 30 to 5 50 

5 75 to 6 30 

1 14 to 1 321 

134 to 135 
80 to 82 

84 

53 to 54 
55 to 59 



$5 00 to$520 
5 00 tX) 520 
5 75 to 630 
118 to 137^ 

143 to 140 
76 to 86 



20. 



24 00 to 29 00 
24 00 to 25 50 
2100 to 22 50 
10 00 +0 15 00 
15 00 to 18 00 

14 to 16^ 

20 to 32 

24 to 
7 to 

10 to' 

IGg-to 



45 
14 
153 



IGl.--. 

71 to 
8i to 
<dl to 
55 to 
37 to 



163. to 
7 to 
7|to 
8} to 



18 

lor 



02 to 

63 to 

21 00 

23 (0 to 26 00 

22 00 t-o23 00 
;2(0 to 23 00 
10 00 to 15 00 
15 00 to 18 00 

13 to 13i 

14 to 
20 to 

7 to 

13 to 
151 to 

15|to 17J 

7 to 8| 

7i-to 91 

SJto 10| 



C3 
64 



30 
47 
14 
16i 
16i 



23 to 26 



5 25 to 7 50 

4 75 to 5 50 

5 00 to 5 50 
3 25 to 3 75 
105 to 105i 
104 to 105i 



82 to 
63 to 
591 to 
361 to 
34 to 



96 

631 

601 

37 

35 



41 to 421 
22 to 251 



7 00 to 7 50 

4 75 to 6 00 

5 00 to 5 50 
4 00 to 4 50 
1 00 to 1 071 

97 to 1 051 
91 to 101 
52 to 56 
48 to 53 
35A to 
34" to 



40 to 43 
27 to 34 



to 7 25 



15 00 to 16 00 



35^ 
341 

16 00 to 17 00 



10 50 toll 50 11 00 to 12 00 



25 00. 
14 to 
24 to 
16 to 
24 to 
29 to 
45 to 



.5 50 to 575 

5 25 to 5 50 

4 50 to 4 75 

]^ 25 

120 "to" 125 
115 to 116 

112 

79 to 80 



50 
45 
14 00 
19 00 
30 00 
16 
35 



to 55 



to 15 00 
to 24 00 
to 30 50 
to 20^ 
to 27 



12 00 to 14 00 

17 00 to 21 00 

217 50 to 28 00 

15 to 19i 

28 to 30 



22 00 to 24 50 



23 to 30 

20 to 25 

25 to 26 

26 to 27 
42 to 48 



5 75 to 600 

5 50 to 5 75 

4 75 to 5 00 

1 30 to 1 35 



118. 
115. 



66 to 67 

43 to 45 

40 to 43 

12 00 tol4 00 

20 00 to 21 00 

24 50 to 24 75 
141 to 181 

31 to 33 



5 25 to ^>50 
4 00 to 4 25 
1021to 103^ 
101 to 102i 
91 to" 971 
53 to 611 

42 

. 38 to 38i 
34J 

15 00 to 16 00 

10 50 toll 00 
18 50 to 19 25 
into 12 

27 to 30 
21 fco 24 
25 to 26 

28 to 30 
45 to 50 



5 75 to 600 

5 40 to 5 60 

4 75 to 5 00 

115 to 125 



5 50 
5 25 
4 25 
120 



to 5 7;> 

to 5 50 

to 4 50 

to 133 



112. 
1 10. 



60 

39 to 40 
37 to 39 
12 00 to 14 00 
17 00 •'to 22 00 
24 50 to 25 00 
15^ to 181 
33 to 35 



1 17 

1 16, 
50 



to 119 

to'" "52' 



42 
37 
12 00 
20 00 
19 00 
12 



to 44 
to 39 
to 14 00 
to 24 00 
to 19 25 
to 16* 
to 30 



AORJCUIiTUEAL BEPORT. 

MARi^T PEICES OF FAIIM 
Plaices of coriaiii iirodncts of 1870 in some of the lyrindpal cities. The 



Products. 



January. 



February. 



March. 



April. 



May. 



Cincinnati— Cont'd. 



Batter, fair to pood 

Cheese, choice factory., 
westeru reserve. 

Cotton, low middling 

middling 

Tobacco, common lugs, 
W. Virginia 
fillers, Ohio.... 
comniun lags, 
ECeutucky . .. 

Wool, tub-wa«lied 

■ " fleece- washed, man 

ufarturin^ 

fle e c e-washed, 

oombine 

nnwaHlieu, manu- 

fat'-t urihg 

imwashetl, combing 



$0 28 to SO 30 
18 to 18i 
17 to 
23i to 
24 to 



174 
23i 
24i 



10 to 12 
10 to 14 



11 to 
45 to 



40 to 

45 to 



88 to 
35 to 



12i 
50 

43 

50 

31 
40 



) 25 to$0 
18 to 
104 to 
234 to 
24i to 

10 to 
10 to 

lUto 
45 to 

42 to 

45 to 

38 to 



27 

m 

17* 

23i 
34^ 

12 
14 

124 
50 

43 

50 

30 



$0 25 to ! 
17 to 
16 to 

21 

22 



)27 
18 
16f 



$0 27 to $0 30 
16^ to 17 
15 to 15* 

21 

22 



^0 



10 to 

10 to 

Hi to 

50 to 

45 to 

45 to 

31 to 



11 
14 

m 

52 
48 
50 
32 



4| to 
41 to 

6i to 
50 to 

45 to 

45 to 
31 to 



6=V 
5 

7 

52 

48 

50 
32 



20 to %Q 22 
15*1 to 16 
14 to 15 

m --■ 

21^ 



4i to 

4;i to 



7 Ui 

50 ti) 

45 to 

45 to 

31 to 



6i 
5 

9 

na 

48 
50 
32 



ST. LOUIS. 



^lonr, spring 

winter 

family 

Wheaft, choice red 

pholoe white 

spring, No. I 

Qata, miied. in sacks 

Corn, white, in sacks 

yellow, in sacks 

mixed, in sacks 

Hay. choice..... 

prime. 

Cotton, middling 

Wool, tiib-washJ^d 

fleece- washed 

- unwashed 

Pork. mess.... 

Lard 

Tobacco, factory Ings, av- 
erage per month 

Gotumon leaf, av- 
* erage i»er month .... 

medium leaf, av- 
erage (>er mouth 

Butter, uhoice 

metliura 

Cheese, fucliory 



00 to 4 25 

00 to 4 30 

75 to 5 50 

25 to 135 

25 to 145 

95 to 98 

51 to 53 

80 to 85 



75 to 83 

00 " to 16 50 

23 

40 to 50 
35 to 40 
30 to 34' 
5Q _ 

i6"to "'"n 



)65. 
3 00. 
)00. 



3 75 

4 15 
7 00 
1 15 
120 

90 
52 
79 
75 
74 
19 00 
15 00 
22 
40 
35 
30 
27 00 
16 

4 90. 

7 75. 

8 80. 



to 4 25 

to 4 90 

to 7 50 

to 130 

to 1 40 

to 98 



to 17 00 



to 50 
to 40 
to 34 
to 27 50 
to 17 



4 10 
4 L5 

7 0:) 

1 16 
I 18 
85 
49 
77 
76 
76 
17 50 
16 00 
21 
50 
33 
26 
27 00. 



to 4 20 

to 4 75 

to 7 75 

to 127 

to 1 27 

to 93 



to 17 00 
to 2U 
to 53 
to 40 
to 33 



5 75. 
835. 
9 00. 



3 40 
3 90 

7 00 
1 17 
1 20 

85 
52 
83 
83 
82 
18 50 
16 00 
21 
48 
33 
2G 
27 00 
16. 

5 80. 

8 10, 

9 10. 



to 3 70 

to 4 50 

to 7 75 

to 1 25 

to 1 45 

to 90 



to 17 5J 
to 2H 
to 51 
to 40 
to 30 
to 27 25 



3 50 

4 00 
7 50 
1 25 
1 30 

90 
58 
1 00 
1 00 
1 00 
18 50 . 
17 50 . 
204 
45 
30 
24 
28 75 
164 



to 3 80 

to 4 50 

to S.'iO 

to 150 

to 1 60 

to 1 02 

to 60 

to 1 06 

to 1 04 

to 102 



to 29 25 
to 18 



7 25. 



NEW OKLBANS. 



Cotton, ordinary 

middling 

Pork, mess . 

Flour, suiH^rflne 

higher grades 

Com, wiiitie ".^ 

yellow...- 

mixed 

Oats ....... 

Hay, prime 

choir« 

Lard, tieree, (extremes for 

Diunth) 

Lard, keg, (extremes for 

mouth) 

Butter, western, (range 

for month) 

northern, (range 
for montli) . . . . 
Cheese, (range for month). 
Tobacco, common to good 

lugs 

medium leaf 



22i 
24i 



214 to 

244 to 

30 00 

5 30 t o 5 50 
5 75 to 8 50 

1 104 

1 10 

105 to 1074 

64 to 72 

26 00 to 34 00 

27 50 to 35 00 



2U to 224 
344 to 244 
39 .^0 to 30 00 

5 70 to 5 75 

6 05 to 8 50 

1 20 , 

1 20 



194 to 20 
224 to 225 
29 00 to 29 25 

4 25 , 

500 to 8 50 
95 to 1 00 
1 05 



1^ to 

173 to 

17 to 

16 to 

174 to 



lef 

20 

22 

34 
23 



73 . to 75 
00 to 35 00 
30 00 to 36 00 

16 to 164 

18 to 184 

15" to 22 

15 to 32 
ISito 32 



08 to 70 

28 00 to 37 00 

29 00 to 38 00 



174 to 18i 
2U to 2-2 
28 25 -to 28 ."iO 
4 I2.i to 4 20 
4 65 to 8 20 

1 15 

I 15 

1 10 
61 

26 00 

27 00 



to '"«2 
to 28 00 
to 29 00 



14 to 
17 to 

15 to 

30 to 

15 to 



16 
18| 

28 

41 
21 



15 to J ' 47} 

ISito: :i9i 

. : ;')!' I 

15 -to ^88' 

.0 i r;r i 

';S0! t-Of ^ 431 

■'.J5 to J fi{i2 



7 -to 

0O94_ta> 



17^ to 
02^ -. . - 

oot::;to 

10 to 

00 to 

45 to 

40 ... 

'35 

63 to 

00 to 

00 to 



184 

3$"*50" 
4 B5 
8 20 
160 



i65 

26 .'iO 

27 00 



i 'fo; to 174 

cisito' -1914 
12 to 30 



25 to 
il2 to 



45 

^:^33 



■7 to ■: 

94 to i 11 
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PEODUCTS FOR 1870. 

quotations are giveiiy as ^nearly g,s ijraGtlcdblCj at iliefirct of each month. 



June. 



July. 



August. 



September. 



October. 



November. 



December. 



$0 15 to $0 18 



$0 15 to $0 16 



1-2 t o 
2Qi to 
214 to 


13 
20i 

21J 


4J to 
5i to 


6i 
6 


Tito 
40 to 


8J 
42 


35 to 


36 


40 tp . 


45 



9 to 10 
1S{ 

m 



4i to 
6 to 



10 20 to $0 22 
to 14 



11 to 
40 to 

35 to 

40 to 



STT 

33 to 85 



97 

31 to 



33 



3 75 
3 90 
7 75 
I 20 
130 



to 4 15 

t>o 4 50 

to 6 50 

to 1 45 

to 1 50 



56 
103 
94 
90 
17 00 
14 5p 
19 
35 
33 
80 
30 00. 
16 

7 00. 

865. 

9 15. 



to 57 

to 1 10 

to 98 

to 97 

to 17 50 

to 16 50 

to 20 

to 4jS 

to 42 

to 83 



to m 



4 25 
4 25 
7 50 
1 30 
1 30 
1 18. 
52 
88 
78 
75 
16 50 
13 50 
18 
35 
33 
20 
30 00 
16 

7 10. 

8 75. 

9 25. 



to 4 60 

to 4 90 

to 8 50 

to 1 50 

to 160 



to 54 
to 97 
to 85 
to 83 
to 17 00 
to 15 50 
to 19 
to 46 
to 42 
to 32 
to 30 25 
to 17i 



17 to 

2I| to 
31 50 .... 
5 50 to 5 62i 
5 75 to 8 50 
1 00 to 1 10 

1 00... 

95 

68 to 70 
22 50 to 25 00 
24 00 to 27 00 

15i to 17^ 

181 to 19i 

22 to 38 

30 to 37 
10 to 20 



14J to 15^ 

19 

31 50 to 32 00 

4 e7i to 5 00 

5 00 to 8 50 
1 20 to 1 25 
1 10 
1 15 

68 

22 00 

23 00 



to 72i 
to 25 00 
to 26 00 



15i to 


17i 


mto 


18ito 


19i 


ISi- to 


26 to 


28 


2^1 to 


30 to 
10 to 


36 
16 


30 to 
9 to 


7 to 
% to 


9i 
11 


7i to 
10 to 



17^ to 

IS^- to 

4^ to 
5i to 

8 to 
43 to 

39 to 

42 to 

27 t o 
32 to 



Hi 



47 

42 

45 

31 
34 

4 25 to 5 00 
4 60 to 5 35 
7 50 to 8 25 
1 30 to 1 40 
140 to 155 



40 to 42 
90 to 94 
80 to 83 
72 to 80 

18 00 

16 03 to 17 00 
18 to 19 
35 tp 45 
33 to 40 
22 to 33 

31 00 

lOi to 18 

625 

8 40 

9 10 

26 to 29 
22 to 25 
14 to 15 



4 CO to 5 00 
4 25 to 5 15 
7 75 to 8 75 
1 25 to 1 37 
1 35 to 1 50 

1 00 

38 to 41 

72 

67 

67 

17 50 to 18 50 
16 00 to 17 00 
17^ to 18 
36 vo 46 
34 to 41 
19 to 32 
28 00 to28 50 
16 to 17^ 



\\k to 12/1 
m to 17| 
32 00 to 32 50 

5 40 to 5 50 

6 00 to 7 75 
95 to 1 00 

90 

80 to 85 
68 to 70 

23 50 to 26 00 
25 00 to 28 00 



18 

19 

3G 

37 
16 

9i 
11' 



$0 22 to 10 25 
13ito 14 
10 to 12; 
175 to 18 
182- to 15> 



I 

$0 25 to $0 30 $0 25 to $0 33 



4.U0 
5| to 



7i}to 
44 to 



40 to 
42 to 



30 to 
32 to 



5 70. 



8 00 



9 00 

25 to 23 
18 to 20 



121 



Hi- to 

111... 

30 00 

5 25 to 5 35 
5 85 to 8 75 

90 , 

90 

80 

48 to 54 

28 00 

30 00 



17ito 18i 

19 to 20 

25 to 32 

25 to 43 

13J to 17 

Ik to 84 

10 to lOi 



13 to 15 
11 to 13} 

14 1 i 15 to 

1:3^ 15^0 



m to 

13.^ to 



4ito 
5.} to 

■Tito 
45 to 

40 to 

42 to 

30 to 
32 to 



6i 



91' 
48 i 



4ito 
5ito 



7 to 
45 to 



40 to 
42 to 



30 to 
32 to 



15^ 
14 

15i 

15} 

6^ 
6d 

9^ 
48 

43 

45 

31 

35 



$0 20 to $0 24 
15 to 15i 
14 to 14i 
14i 

15i 



4ito 
6 to 

n to 

45 to 

40 to 
42 tp 



48 
43 
45 



30 to 31 

31 to 32 



3 60 


to 


4 25 


4 00 


to 


4 25 


3 90 


to 


4 65 


4 00 


to 


4 70 


7 00 


to 


800 


6 50 


to 


8 50 


1 30 


to 


140 


1 30 


to 


I 40 


1 40 


to 


150 


1 40 


to 


160 


1 02 


to 


107 


1 00 


to 


1 10 


42 


to 


43 


41 


to 


43 


64 
68 


to 
to 


69 
69 


70 


to 


71 



17 50 
15 50 
15 
40 
35 
20 
24 50 
15 

)50. 



to 1800 
to 16 00 
to 16 
to 47 
to 41 
to 31 
to 25 00 
to 17i 



60 , 

19 00 to 20 00 
17 50 to 18 00 
14i to 15 
40 to 48 
35 to 41 
20 to 3] 
25 50 to2600 
16 to 17i 

5 20 



9 25 

29 to 31 



14^0 16 



11 
15 

25 75 
4 25 

4 40 
75 
75 
72^i- 
50" 

5 00 
24 59 



4 25 

4 00 

0 50 

1 35 
i 55 
1 06 

43 
55 
54 
52 
20 50 
17 50 
13 
40 
35 
20 
19 00 
12 

5 10. 



to 4 75 
to 4 60 
to 8 50 
to 145 
to 160 
to 110 
to 434 
to 61 
to 59 
to 54 
to 21 00 

to laoo 

to 14 
to 48 
to 41 
to 31 
to 19 SO 
to Uh 



7 50. 



9 25 

33 to 35 
18 to 22 
15ito 16A 



7 50 

9 10 

32 to 34 
25 to 28 
15 to 16i 



to 11% 12 to 13 
to loi 15no 15i 
to 26 00 26 75 to 27 00 
5 00 to 5 12i 
5 70 to 8 25 

m 

90 

85 , 

.50 to 53 

27 00 to 28 00 



to 8 00 



to 52 
to 25 50 



l2ito 13i 

15 to 15i 

22 75 to 24 do 

4 30 to 5 QQ 

5 35 to 8 25 
TfO to 75 
80 



to 25 50 29 00 



16ito 

19 to 

30 to 

49 to 
15 to 

6ito 
9 to 



16i 

20 

35 

45 
15i 

8i 
lOi 



52 to 
29 00 .... 
3100 .... 



54 



17 to 

17 to 

30 to 

40 to 

15 to 

64 to 

8 to 



194 

35 

45 
16 

8 

IQi 



la^p 14 

14 

30 to 33 

40 to 45 

144 to 164 

54 to 8 

7ito 10 
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AGRICULTURAL REPORT. 



IMMIGEATIOSr. 

The immigration for the year 1870, as appears by the official record, 
amounted to 356,303, the aggregate of the foreign passenger list being 
378,796, of whom 22,493 did not intend to remain in this country. The 
largest number of passengers from any one country was 91,779 from 
Germany. Ireland sent 75,544, England 59,488, Canada 51,278, Norway 
12,356, Sweden 12,009, China 11,943, Scotland 11,820. The number from 
China is 3,797 less than in 1809. Japan sent 48 in 1869 and 74 in 1870. 

The occupations of more than half of these immigrants is not stated ; 
1,854 males and 278 females are credited with professional callings, 180 
males and 20 females are artists, and 31,372 males and 592 females skilled 
artisans; the " miscellaneous occupations" number 136,058 males and 9,724 
females; 16,529 have no occupations; and from thos^ whose occupation 
is not stated, 128,254 are women, leaving but 62,342 males unclassified. 

A statement of the total immigration, from the earliest records of 
our national history, as prepared by the Bureau of Statistics, of the 
Treasury Department, makes the grand aggregate 7,803,»65, The 
decade ending in 1860 bad the largest immigration, that ending in 1870 
an influx almost equally large, and the entire immigration prior to 1850 
was only a little larger than of either of the two subsequent decades. 
Great Britain sent her largest contributions ip the decennial period 
ending in 1860, and nearly as many in the decade ending in 1850 as in 
that just closed. Among the countries increasing their offerings are 
British America, from which immigration has advanced from 59,309 to 
167,349; Denmark, from 3,749 to 17,885; Belgium, 4,738 to 7,416; Italy, 
7,012 to 12,796 ; China, from 41,397 to 68,059. It will be seen that 
nearly all our immigration is from Northern Europe, very little coming 
from Asia, and a scarcely appreciable amount coming from Africa or 
South America. The influx during the past two years has not been 
equal in volume, the " net emigration'' of the first two years failing to 
reach ninety thousand per year, nearly doubling that figure in 1863, 
still increasing from that date to 1866, when it was 314,840, then falling 
the next year to 293,601, and in 1868 to 289,145, rising again in 1869 to 
385,287, (the highest figure reached,) and in 1870 standing at 356,303. 

The census of 1870 returns 5,566,546 persons foreign-born in a total 
population of 38,555,983; and 9,734,845 persons having both father and 
mother foreign, and 10,892,015 having a foreign father. Thus nearly 
15 per cent, of our present population are actual immigrants, and 25 per 
cent, are of unmixed foreign parentage. These p<^rsons are mainly workers, 
increasing production and wealth very rapidly, developing resources 
that must long remain hidden without their aid, and especially service- 
able in the primitive and ruder forms of labor by which railroads are 
built, factories manned, mines worked, and farm products grown. 

The States increasing in wealth most rapidly are those which have 
secured the largest aid from this source. A day may come when increase 
of population may cease to add to the wealth of a State; but that time 
is far distant to any one of the United States. In New York more than 
one- third are foreign-born, more than half of foreign parentage; in Mas- 
sachusetts, one-fourth are of foreign birth, and nearly one-half of foreigia 
parentage; in Illinois and Iowa one-fifth were born in foreign laud&; 
in Wisconsin and Minnesota more than one-third are foreign-born, an d 
two- thirds of foreign parentage; and in Iowa and Kansas one-eighth 
are of foreign birth. All of the growing States, in which production 
and improvement are peculiarly noticeable, owe much of their growth 
and prosperity to the settlement and labor of immigrants. The pre)- 
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gressive people of tbe Soutli see the advantage of tbis stream of immi- 
gration and are devising means to divert a portion of it to their section. 
Hitherto it has been beoefited by it only in a slight degree. The eleven 
States south and west of the Potomac, or the cotton States, have only 
210,684 persons of foreign birth in a population of 0,487,386, or 23 per 
cent.; excluding Louisiana and Texas, but one per cent. 



A statmnmfj J)y occuiyatiomf of the nuniber of jpassengers arrived in tU United States for the 
fifty-ono years ended DeQmb(^ 31, 1870, 



Occupation, 


Prior to 
1820, 


1820-'30. 


1831-'40. 


1841-*5o! 


1851-?00. 


1861-70, 


Aggr©. 
gate. 






10,280 
15,005 
6,805 
19, 434 
1,327 
341 
4,995 
8,882 
2,937 
805 

413 
415 
583 
139 
329 
983 
1, 109 
1- 173 
244 
793 
226 
275 
199 
232 
179 
140 
183 
137 
5,466 

101, 4« 


53, 169 
88,240 
56,582 
41, 881 
2,571 
368 
8,004 
1, 143 
6,600 
1,950 

1,672 
932 
569 
513 
432 

2,252 

1, 196 
107 
461 

1,435 
311 
267 
189 
369 
472 
163 
87 
114 

4,004 

363,252 


231,229 
256,880 
164, 411 
46,388 
24,538 
1.735 
6, 398 
1.065 
1,303 
2,116 

2,096 
1,559 
23 
1,223 
75 
65 
63 
1,833 
831 
24 
654 
632 
33 
B 

14 

236 
233 
1 

2,892 
96£J,411 


527,039 
404,712 
179, 726 
124, 149 
21,058 
37. 523 
10,087 
793 
717 

1.065 
1, 420 
92 
615 
108 
334 
336 
1. 005 
1, 140 
58 
825 
154 
. 210 
38 
40 
188 
85 
4 

13,844 
1, 544, 494 


526, 199 
211, 742 
163,994 
94,200 
91, 204 
92,214 
18,788 
16,128 
3,233 
3,244 

3,405 
3,117 
6,766 
3, 669 
5, 651 
4, 786 
4.563 
1, 400 

1, 545 
4,682 
1,738 

2, 109 
648 

1, 484 
512 
612 
268 
102 

7,972 

1.572, 938 


1, 398, 516 
076,579 
571,513 
326,052 
140,698 
92, 181 
48,272 
20,010 
14,790 
10,353 

8,651 
7,443 
8,038 
6,159 
6,5S6 
8,420 
8.037 
4,520 
4, 221 
6,992 
3,754 
3.637 
1,279 
2,131 
1,217 
1,341 
850 
a58 
34,178 

4,801,537 


Seamstreasea, areas- 
loakera, ondmiUiners, 








Oooupatioua not stated, 
ana without occupatiou. 

Deduct citizeii8 of the 


*350,000 


250,000 


176,473 
24,649 


640,086 
40.961 


1, 768, 175 
54, 924 


2,874,687 
876,473 


2,808,913 
317,462 


8,518,334 
714,469 


250,000 


151,824 


509,125 


1,713,251 


8,598,214 


2,491,451 


7,803,865 


*S6timated. 



A sfaiementt by countries j of Hie nmibei' of alien pamngera arnved in ih^ XJnited States from 
foreign, countries, from the ooninietwement of the (xovm^mmt to Dmniber 31, 1870. 



Countries. 


Prior to 
1820. 


1820 to 
1830. 


1631 to 
1840. 


1841 to 
1850, 


1851 to 
1860. 


1861 to 
1870. 


Aggxe- 
gate. 


Great Britain^ not specified. . . 
Total trom Britijah Isles. . . 




15, 837 
57,278 

3,180 
170 

6,362 


7,611 
198,233 
2,667 
185 
74,495 


30,092 
733,434 
3, 712 
1,361 
277,364 


247,125 
936,665 
38,331 
6,319 
109, 6SJ, 


gl3,527 
774,883 
36,733 
4,500 
•77,333 


516, 192 
2,700,493 
84. C23 
12.435 

644,107 




81,827 
7,583 
146 


283, 191 
148,204 
4,250 


1, 047, 763 
422, 477 
12, 149 


1,338,093 
967,780 
43,887 


■ 1, 100, 976 
781,456 
40, 551 
9,398 
in, 799 
17,885 
0.539 
37, 749 
23,839 
7,416 
6, 066 
2,081 


3, 857, 850 
2,267,500 
100,933 

153.938 
23,425 
31. 118 

245, 812 
61, 572 
17, 278 
23,214 
4,695 


Holland . „ i ^ 

Franco . . i ,> - . *v-i 

Switzerlania - , 




94 
189 
1,127 
8,868 
3,257 
28 
2,616 
,180 


1.201 
1,003 
1,412 
45,575 
4,821 
.22 
9,125 
[ 829 


13,903 
539 
8,251 

77,282 
4.644 
5,074 
2.209 
■■550 


20.931 
3,749 
10, 789 
76,358 
25, Oil 
4.738 
0,298 
1, 055 



62 mmcmrnvmiu mpom. 

*A statement, hy cownti'ies, of the nwrtber of oMcii passengers, <f c. — Continue. 



CoimtTies. 



Italy ..... 
Sardmia. 



Sicily 

Malta 

Greece 

BusHia ; 

Poland 

Huujjary 

Turkey 

Cbina 

Japan ■ 

India 

jiifaliia 

SjTia 

IjVrsia 

Asia, not specified 

Capo of Good Sope 

Xiiberia 

$s:yT>t 

j(DtHSiTiia 

4fi'i<^. not sjiecifiod 

gritijib Amerwa 
[exuM) 

Cent ml America — 

gtuana 

Y.euHzuela.... 

Peru 

Ghiii 

Biiimns Ayres 

Bill 1 via — ,. 

^ew Granada 

Sra/il 

Paraisnay 

SiJUi n America, not specified 

Oulm 

Jptriaica 

Hdyti 

gofto Rico 

WHHt Indies, not specified 

An8irali» , 

SAiidwicb Islands 

j^8t India tslauds 

Kpw Zealand 

S(»ciet,v Islands 

ItslsmdH of Paciflc,not specified, 

Az<ires , 

BerTinidas , 

Carw do Verdes , 

Mleira 

5>t. Hett^M 

Canarv Islands 

Itfiiiiielitn , 

Iceland , 

Conn t ries not specified 

Corsica 

Barbary States 



■^ggf«Kat» SoQ.OOO 



Prior to 
1820. 



250,000 



1820 to 
1830. 



389 
32 
17 
1 
20 
89 
21 



in 
2, 48& 
4, 818 
107 



542 



271 



32, 894 
2 
4 



151, 824 



1831 to 
1840. 



2, 211 
7 
35 
35 
49 
277 
3G9 



36 
13, 624 
6, 599 
44 



12. 301 
3 
C 



•801 
5 
4 



599, 125 



1841 to 
1850. 



1, 590 
201 
79 
78 
16 
551 
105 



47 

41, 723 
3, 271 

368 



3,579 



28 



1 

327 



52, 777 
2 
3 



1, 713, 251 



1851 to 
1860. 



7. 012 
1,7S)0 
4f>9 
5 
31 
457 
1,164 



83 

41,397 



186 
59, 309 
3, 078 
449 



1, 224 



JO, 660 
104 
44 



2, 873 



7 

189 
13 



10 

25, 911 



2,59a 214 



1861 to 
1870. 



12, 706 
73 
115 
8 
82 
2, 671 
2, 379 
488 
137 
G8, 059 
259 
81 
34 
4 
7 
4 
86 
31 
11 
5 
191 
167, 349 
2,386 
96 
55 
47 
41 
30 
10 

10 

54 
1 

1,192 
4, 240 
100 
98 
57 
5,205 
138 
76 
21 
15 



5 

3, 643 
63 
43 
9 
16 
4 
4 
1 

57, 260 
3 



9.491,451 



*Tbe natives of froland are p:irtly eatiinatbd on the ba^is of data obtained by the commissioners of 
emigtatitnt of New Tork. The total from the ISritidh Isles, given above, is from ofticial rotattia to the 
Bureau of Statistics. 



AGRICULTtJRAL EXPORTS. 



Statement of the exports of agricultural products of the United States, with their imi)iedmj&^ 
mantifaclureSy for the year ended June '60, 1671, furnislted by Edward Young, Chief 
Bureau of Statistics, Treasury Department. ' ^ 



Articles. 


Quantity. 


Valtie. 


Aiiimals, living: 


8, 770 
20, 530 
1, 186 
1, 930 
45, 465 


lei— — 

403 
173 
26? 
86 
■28 
1, 019 
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Statement of agricultural products exported from the United States, Sfc. — Cotttiniied, 



Articles. 

ilnimal matter : 

Hides and skins other than fur 

Pork pounds.. 

Haraa and bacon pfjuuds . . 

Lard pounds.. 

Lard oil gallons.. 

Jfeat's-foot and other animal oils gallons. . 

iBeef pounds.. 

Preserved meats 

Tallow pounds.. 

Hair, unmanufactured 

Hair, mauui'actWed 

Butter pounds.. 

Cheese pounds.. 

Egj;a dozen.. 

Caiidles, tallow and other pounds.. 

Soap, perfumed 

Soap, other pounds.. 

Gclue pounds.. 

Wax - pounds.. 

Leather of all kinds not specified pounds.. 

Mon)oco, and other fine 

Boots and shoes pairs.. 

Saddlery ^and harness 

Manufactures uotHpecided 

"^odl pounds.. 

wool, manufactures of, not specified 

:Purs and f'lr skins 

Bones and bone dust cwt.. 

Boiie-black, ivury-bhick, Sec pounds.. 



I Quantity. 



39. 250. 750 
71, 446, 854 
80, 037. '2^1 
147, 802 

80 

43, 880, 217 



33, 859, 3ir 



3, 965, 043 
63, 698, 867 
5.017 
2, 321, 959 



7, 786. 276 
81. 110 
365, 195 
1, 900. 044 



301. 216 



25, 195 



Total. 



Brdacfstuffs : 

itadian com bushels.. 

ludiaii-corn meal bamils. . 

"VVlieat bushels.. 

Wheat flour bilrrols . . 

Bye bushels.. 

Bye Hour barrels. - 

IJarley .bunhels. . 

Othnr small grain and pulse bushels.. 

Rice pounds.. 

Breait and biscuit pounds . . 

Hacaroui, vermicelli, and all other preparations from breadstull's 



Total.. 



Cotton : 

Unmanufactured, Se.a-Tsland pounds . . 

UnriirttiufH<'lure«l. other pounds.. 

AlunufMciures. colored yards.. 

^1 am I far lures, uiicolored yards .. 

Dlanufactures, all other 



3, 212, 988 
1, 459,715,036 
5, 063, 923 
14, 83:i, 931 



Total. 



Wood and mannfactnres of wood: 

Boards, claphoanls, «fec M. feet . 

Latim, palings, pickets, &c H . 

Shiiigltis M. 

Bos fthooUs 

Othei 8ht)okH. staves, and headings 

Hoirsheadis ai\d barrels, empty number .. 

All otliei lumber i 

Firewood cords. 

Hop, hoop, and other poles 

Lojr.s^ masts, spars, and t)tber whole timber 

Timber, hhwb(I and hewn. cubic feet . 

-All other limlier 

\ Hoiisehohl furniture 

. All other manufactures of-- 

/ Bark for tanning 



Total. 



1 



£ Asiios. pot and pearl pounds 

■ Bosiin and tur|)eutine.. barrels.. 

jTaf and pitch barrels 

I Apples, orreen or ripe bushels 

I Apples, diied pounds 

Irrmt? green, ripe, or dried 



35, 572 
586. 236 



212. 641 
34, 304, 906 
3, 653. 841 
49, 674 
6, 250 
340, 093 



445, 842 
13,801,624 



154,630 
2. 326 
23,254 



152, 230 
"'8, 096" 



7, 115, 007 



1, 474, 954 
511.959 
32. 584 
134, 993 

1, 150, 122 
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Statement of agrioulturat products escorted from the United States f — Contmued. 



Articles. 



Potatoes 

OoioDs 

Pickles aod sauces .. — > ..... 

Yegotableis, prepared or preserved 

Vegetables not speciiled 

Closer-seed 

Ilaxseed — . , 

Liuseed-oil ^ ^ . . 

Castor-oii 

]E^eDtiaroi]8 

Oil oak© 

Hemp, uninftiiufaotured — 

Benip, mauufactured, cables and cordage . 

Bemp, manui'actiixed, all otbor 

Hops ...i 

Hay. 



. bushels . 
. bushola . 



. bushels . 
. bushels , 
. gallons . 
. galloDS . 
..gallons, 
. pounds - 
cwt . 



Ginseng , 

Salt..,:.. 

JBeer, ale, porter, and cider, in bottles.. 
Seer, ale, porter, and cider, in casks... 

Spirits distilled from grain 

Spirits distilled from molasses 

Spirttis distilled from other materials.. 

Spirits of turpentine 

Wine 

Molasses. 

"Vinegar 

Sugar, brown 

Sugar, refined 

Candy and confectioaery. 

Cigars ..... — 

SnTiff 

Tobacco, It) anufaotured 

Tobacco leaf, unmauufacturdcl 



. pounds , 

tons . 

. pounds . 
. bushels . 
. . bottles . 
. gallons . 

gallons. 
..gallons. 
..gallons. 
.. gallons - 
..gallons. 
..gallons. 
..gallons. 
..pounds. 
..pounds. 



M. 

..pounds. 



.pounds. 



Total. 



Quantity. 



553.070 



331, 1^ 
28a 
37, 841 
700 



203,587,040 
573 
10,207 



.3, 273, 653 
4, 581 
114, 221 
120, 150 
1,570 
105, 213 
47, ceo 
726, 075 
5,518 
2, 453, 554 
19,217 
2,794, 829 
35, 244 
43, 800 
3, 797, 278 



1,433 
18, 724 



215,667,604 



. HECAPITOLATIOJSr. 



Animal produotion- . . - , . 

Breadstuffs v. 

Cotton masufactur^B. 
Wood and its products. 
HiscoUaueouB 



Aggregate . 



la the report of the editor, in aaother portion of this annual, may be 
found the results of other investigations of the Statistical Division. A 
large amount of statistical material has been prepared for other branches 
of the Government and for Industrial organizations j and investigations 
are in progress, the results of tvhich, it is believedj will serve to enlarge 
the usefulness of this branch of the Department, and aid in the great 
work of subduing the millions of yet unbroken but fertile acres soon to 
be brought into cultivation, 
■ J, B. DODGE, 

"^r': „ * BtaUsUdm* 

Hon. Horace Capbout, 

Gommissioner* * 
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REPORT OF THE ENTOMOLOGIST AND CURATOR 
OP THE MUSEUM, 

Sir : During tlie past year au unusually large number of letters has 
been received from persons in all parts of the United States, desmng- 
information on the natural history and habits of certain insects which 
have lately been found to injure various crops ; desiring at the same 
time to know what remedies have been recommended to effect their 
destruction, or at least to diminish the losses caused by their ravages. 
Many new facts have been discovered within the last twelve months, by 
State and private entomologists, concerning the food and habits of cer- 
tain insects Avhich have hitheito been unknown. Many have been found 
to injure cultivated plants and trees, which formerly were thought to 
confine themselves merely to wild vegetation and weeds. 

To give publicity to these facts it will be necessary to quote extensively 
from Sir. Eiley, of the American Entomologist and Botanist, (a valuable 
journal, which, unfortunately, has been suspended for one year,) Dr. Eitch, 
Dr. Walsh, and other standard practical entomologists, whose works the 
greater number of our readers may never chance to see. I shall also 
give extracts from correspondence of the Department, from my own pri- 
vate note-book, and the results of experiments made in the Department. 

To give some idea of the ravages committed by insects, Hon. Horace 
Greeley recently stated that if he were to estimate the average loss per 
annum of the fai*mers of the country from insects at 8100,000,000, he 
would doubtless be far below the mark. 

I will first take up the order of Goleoptera or beetles. 

Tetrachaj {Megacephala,} Virgmica, (Hope,) a large tiger-beetle, is men- 
tioned here, as it is said to destroy the Fig. i. 
larva of the Colorado potato-bug, JDory^ 
pliora lO'Uneata, The larva of the tiger- 
beetle is predaceous, and feeds upon in- ^ ^ 
sects, worms, &c. The specimen figured ^ 
excavated in the earth a round hole, about 
the diameter of a common lead-pencil, 
from three to five inches in depth. This 
almost perpendicular retreat was dug in 
the month of June, the larva changing 
into the pupa and perfect insect in the 
course of a few weeks. Great numbers 
of larviB were taken by the common method of insertmg a stalk of 
grass into the hole, leaving the top sticking out. The underground 
larva, endeavoring to eject the intruding stalk, seizes it with its 
powerful jaws, and, pushing it upward, causes the top of the grass to 
shake. When this takes place, if the stalk is immediately jerked out, 
the larva will be brought with it, still holding on to the stem with its 
jaws. A larva that was kept alive to obser^'e its habits, was 
placed in a common flower-pot partially filled with earth, moderately 
consolidated by pressure; a hole was then made in it with a lead-pen- 
cil, and the lar\^a placed tail first in the hole, when it immediately worked 
itself down out of sight. The next day it fed voraciously on earth-worms 
and insects, as if nothing had happened. A curious habit was observed, 
that when the earth in which the larva was kept was watered, itinvaria- 
bJ y brought large pellets of mud iii its jaws to the top of its burrow, and, 
commencing to build at the sides, in a very short time eifectually closed 
the opening with a somewhat arched »roof, so that its retreat could not 
5 A 
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be inundated. In a short time, if no more water was poured on, and 
the flower-pot was placed in the sunshine, the pellets were removed one 
by one and the hole reopened. This larva was extremely voracious, devour- 
ing every insect which passed over its hole, not even sparing larvse of its 
own species that were dropped intentionally within its reach. The pupa 
was formed at- the bottom of the burrow. The perfect insect is said to 
be crepuscular, and devours other insects. It should therefore be pre- 
served, together with the other species of tiger-beetles, as they live en- 
tirely upon animal food, and do not touch vegetable diet at all.^ 

The rove-beetles, or Sfuphyllnidw, are long, narrow, and depressed in 
form, having the abdomen much longer than the wing-covers, which are 
very short. These insects are very voracious, and leed on various ani- 
mal and vegetable substances. The young larva of a small dark-colored 
beetle, belonging to this family, Aleochara anthomyice, was discovered 
by Mr. Philip S. Sprague, of Boston, Massachusetts, to be parasitic on 
the larva of Anthomyia brassiccej or cabbage fly. Mr. Spragae states 
that a number of cases of the Anthomyia were examined with a micro- 
scope, which were found to contain this parasite, but he could discover 
Fig. 2. no break or orifice through which the rove-beetles could bave 
entered, thus proving, as far as he could judge, that the cabbage- 
fly larva was entered by the parasite before its skin had hard- 
er ened into the pupa case, by gnawing a hole through the side 
near the extremity. This insect is therefore beneficial, and 
should be protected as far as possible in cabbage gardens or 
fields. 

The larva of Trogosita duhia (Mels.) has been found injuring maize, and 
Fig. 3. beech nuts. Its near relative, Trogonita mauritanica, 

(Oliv.,) is extremely injurious to stored grain. In France 
it is termed the *' Cadelle." When very numerous this 
insect can be destroyed only by kiln-drying, which will 
not injure the grain materially for domestic i)urposeSj 
although the process will certainly f)revent germination. 





Fig. 4. 




The larva of a very small brown beetle, Syl- 
vanus surinamensis, (Steph.,) has been found 
feeding in the grains of wlieat, oats, nmize, and 
rye, and it likewise injures the seeds of apples 
which have been preserved for planting. It 
was also ta-ken in considerable numbers from 
holes eaten in samples of dried leaf tobacco. 
Several samples of tobacco were almost entirely clestroyed by 
another brownish insect, Sitodrepa panicea^ (Thorns,) (Agri- 
cultural Report, 1854, plate 5,) which is almost omnivorous, feeding on 
maize, &c., ginger, rhubarb, and even on red or cayenne pepper, and 
the Spanish dies, or cantharides of the druggists' shops. The fact ot 
these insects eating tobacco is merely mentioned, as it is generally 
believed that no insect will touch tobacco when dried. Alum has been 
recommended to destroy this insect, but the only remedy we have found 
successful is to bake the infested tobacco in an oven heated very hot by 
steam. 

A small, blackish -brown beetle, Plafycerks quercuSj (Sch.,) commonly 
Fiff 5 ^^^^^ the oak h orn-b ug, and found in the larval an d i m ago states 
in rotten wood of oak, is said by the American Entomologist to 
destroy buds of the pear in spring. This fact has hitherto been 
unnoticed by entomologists. The perfect insect hybernate^. 
The males have large, horny jaws, somewhat similar to hv^t 
smaller than the stag-beetles. 
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' GJirysohotliris €alcarata^{MelB.^) (/b^nont^a^Lap.,) (Agricult'aral Eeport, 
1868, p. 02, fig. 07,) tlio Hat-lieaded apple-boxer, ortliick-legged BtqyresUs^ 
wliicii is said to injure apple, peacli, and oak, deposits its eggs on tlie 
bark, and the larva is generally found on the south or sontliwest side of 
tlie tree, preferring trees tliat iiave been "suu-scalded,'' It bores into 
t]}e solid wooil under tbe bark^ and is stated by Mr. Paekard to remaiu 
as larva one year. Dr. Eitcb, in bis tiftli report, 1858, states tbat 
before apple trees were introduced tlie larva probably ted on oak. Tlie 
perfect insect appears from May to July, and may generally be found 
suaning itself on the trunks of the trees. To protect inaple and other 
trees from the attacks of the ClirysohothriSj applications of soap on the 
trunk and larger branches in May and during the sunnncr are said to bo 
an effectual remedy. 

The larva of another very similar insect belonging to the same family, 
Dkcrca divaricata^ (Lee.,) mines in the sap-wood and under Fig. 6. 
the bark of apple, beech, cherry, peach, and plum trees. The 
insect itself can be found from June to August on the trunks 
of these trees. lu order to preserve the trees from these 
insects, it has been recommended to wash the trunks with 
some alkaline solution — hard or soft soap, thinned to a proper 
consistence with salt brine, to Avhicli tobacco stems arc 
added — from June to August, repeating the wash after 
heavy rains or dews. 

Some raspberry canes, sent by Mr. Charles Carpenter, of Kelley's 
Island, Ohio, w^hich had been injured by some unknown Fig. 7. 
insect^ were received in January. At first it was sur- 
mised to be the work of Obcrea triimnctataj or raspberry- 
borer, an insect which is known to injure raspberry- 
plants by buxroAving in the pith, but after the larva had 
changed to tlie x)erfect insect, it was found to be Afjriltts 
rujicoUis, (Say,) a smallwedge-shaped beetle, with a ruby- 
red thorax and blackisli v/ing-covers. The injured canes 
presented the appearance of a swelling in the stem, form- 
ing several ridges. Mr. Saunders, in desciribiug an in- 
jury done to raspberry canes in (3anada, and ascribing it 
to Oberea trip7metata^\^v<ltes that ^Hhe new cane is first 
girdled near the tip in two ])laces, one ring very nearly 
an inch below the other.'^ All the specimens sent by- 
Mr. Oari^onter certainly presented that appearance of 
girdling Avhen the outer bark was scraped oif with a knife. The x^orfect 
insects carao out very early in the sx)ring, owing to their luiving been 
kept in a very warm room. Easpberry or blackberry canes presenting 
swollen stems and a diseased appearance sliould be cut off in winter and 
immediately burned. 

An insect of the same family, Agrilus cfiennsj (i^oey,) (Agricultural 
Keport, 1868, p. 02, Eig. 103,) of a greenish, metallic color, and wanting 
the ruby-red thorax, was found in Virginia a few years ago in groat 
numbers, leeding on the leaves of the locust tree, lioUnia i)seMdacaGia^ 
the foliage of which was coxnpletely riddled with snmll hole>s, avhicli had 
been eaten by this insect. 

The so-called wire-v/orms are the larvie of diftercnt species of chick- 
beetles, or snapping-bugs, as they are vulgarly called. In the 
larval state they teed upon roots of grass, maize j potatoes, &c., 
and are especially troublesome in land that has been recentljl' 
plowed up from the sod. Am%ote$ manchus (liec.) is ii veij common 
species, and is said by Harris to resemble the wire-worm of Europe, /w^ 
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Sowing salt, at the rate of six bushels to .the acre, is said by Alderman 
Mechi (a good English authority) to destroy them ; but several farmers 
in this country who have tried it state that the remedy is of very little 
avail, for if sufficient salt is sown to destroy the wire- worms, vegetation 
is also injured. 

A large black cautharis or blister-fly, EpicaiUa corv 'ma^ (Lec.,) is men- 
tioned as injuring the potato plants between two and 
three hundred miles west of Kansas City. Specimens 
were sent by Eev. Cyrus Thomas from Colorado. 

A small brown beetle, Scolytus caryce, (Riley,) or 
hickory bark-borer, was discovered by Mr. Riley in* 
juring hickory by boring holes in the bark. The holes 
made by the female for her eggs slant upward, while 
those made by the larvie run straight to the sap-wood, 
and are as large as if made by No. 8 shot. No remedy 
is given. 

A black curculio, with curiously sculptured thorax, 
Sphenophorus caryosus^ (Oliv.,) was sent from New 
jersey, where it is said to be very destructive to young plants of maize 
in the field. It destroys them by piercing the stems, in which 
the larva lives and feeds. Dr. Walsh also speaks of a Spheno- 
phorus zece, v^hicb pierces corn in numerous places, each blade 
having six or eight holes of the size of a x>in, or larger, and 
when very numerous every stalk is killed. Another Spheno- 
phorus was sent several years ago from South Carolina under 
the local name of " Bill-bug." It had been very destructive to 
growing maize in the low lands of the Pedee. The plants attacked 
by this insect turn yellow, and many of them die. It therefore behooves 
our tanners to examine all unhealthy stalks of maize, and when insects 
are found to destroy them, to prevent their spreading. 
The larvse of a small blackish curculio (allied to Phytobius) were found, 
in June and July, in Maryland, occupying large^ 
brown blister-like spots on the leaves of the tulip' 
tree. The parenchyma of the leaf being entirely 
eaten out, the outer cuticle containing the larvae 
turns brown, and several stringy-like filaments, 
apparently of ''frass," are scattered through the 
cavity. The pupro are formed in little balls or 
cocoons of this thread-like substance, and the per- 
fect beetle appears m eight to ten days after the 
pupa is forme(l. Six to ten of these insects were 
taken in each infested leaf, but whether the larvse eat the parenchyma, 
or are parasitic on some other insect, has not yet been discovered. It 
is mentioned as rather singular that the larva of a curculio should be 
found in such a situation. 

The plum-weevil, {Conotraclidus nenuphar,) (Agric. Rep. 1854, pi. 7,) 
commonly known as the curculio," was said by Dr. Walsh to be double- 
brooded, he stating that the first brood at Rock Island, Illinois, appearg^ 
from July 19 to August 4, and the second brood from August 23 to Sep- 
tember 28 ; but Mr. Riley states distinctly that it is single-brooded, and 
that it hybernates in the perfect or weevil state, and not in the larval 
or [)upal, as was formerly imagined. The beetle also is more nocturnal 
than diurnal in habit, and is very active at night; but during the 
daytime, especially in bright sunny weather, rests among the leaves and 
branches, or under some shelter. It was formerly stated that the female 
first l)ored a crescent-shaped cut or incision with her beak, and then 
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deposited an egg in the cut ; l)ut Dr. P. C, Hill, of Ohio, states that the 
female first hores a round hole with her snout, not straight in, but slant- 
ing backward, so that the cavity is just below the skin; she deposits 
her egg in the hole, and then cuts the usual crescent-shaped slit in front 
of it so as to undermine the egg, and leave it in a kind of flap formed 
by the little piece of flesh of the fruit which she has undermined, in 
order to meet the i3iece around the egg, and prevent the growing fruit 
from crushing it. The insect in the perfect state is said by Dr. Eiley to 
gouge holes in peaches and apples, and also to feed on bark and tender 
twigs, and to gnaw holes in the leaves. In regard to the new remedy 
proposed this season by Mr. Ransom, of St. Joseph, Michigan, in the 
Prairie Farmer and elsewhere, 1 quote from Mr. Ransom himself: Some 
experiments were made by laying pieces of bark, &c,, on the ground 
under the trees, as a shelter under which the curculio could hide. The 
first night, about sunset, he prex)ared 250 trees, and in the morning 
went around, and in about three hours caught six hundred and forty- 
seven curculios : the next day, having finished the orchard of 400 trees, 
he killed four thousand one hundred and Beventy-one curculios. The 
total number of curculios killed by him in one season was seventeen 
thousand nine hundred and forty-five. ISfow, the question arises, were 
these insects true plum-weevils 1 and might it not be that some other 
somewhat similar insects were counted in by mistake? The Michigan 
Farmer, in commenting upon this article, says that the State entomo- 
logist of Illinois, and the horticultural editor of the Prairie Farmer, hav- 
ing been at St Joseph, examining into the workings of the method pro- 
posed by Dr, Bansom to destroy the plum curculio, stated that the traps 
were pieces of bark three or four inches long, and about half as wide. 
Before putting them down, the ground was smoothed and the earth 
pressed close to the trunks, so as to leave no hiding-place for the cur- 
culio to enter. The pieces of bark were then laid close around the 
trunks of the trees, three or four pieces to a tree, and pressed down in 
contact with the earth, so that only very small openings should be left 
under them. Tho pieces laid close to the ground, with one edge touch- 
ing the tree, were generally selected by the insects, whose object was to 
shelter themselves, while at rest, from observation and possibly from 
the cold. On further inquiry, this method appears to have been only 
partially effective, and the fruit-growers near St. Joseph found that, 
though they destroyed many insects by this trappiag method, more 
were destroyed by jarring the trees. When the weather became warm, 
the curculios were taken under the trees in diminished numbers, while 
in fact their numbers were rapidly augmented in the trees. The con- 
clusions arrived at are briefly as follows : The trapping system will help 
to thin out the curculio before the season for stinging the fruit com- 
mences,- that it will not do to dispense with jarring the trees; and, fur- 
thermore, that pieces of bark for a short time, early in the season, when 
the days are sometimes warm md the nights cold, and before the peach 
blossoms have withered away, are useful for capturing curculios, but 
that after the j^^uit is as large as a hazel-nut this remedy is not success- 
ful. It is elsewhere recommended to place the traps of bark under the 
trees as soon as the frost is fairly out of the ground. Mr. Riley states 
that tMs remedy wks discovered several years ago, and described by 
Mrs. H. Weirj of Johnsville, Few York, in the Rural STew Yorker, Janu- 
ary 28, 1865, when 161 curculios were caught under some lumber be- 
fore the plum-trees were in flower^ I have devoted more space to this 
subject than was at first intended, as it has created some sensation 
among fruit-growers j and it laiglit be well for oxiv pomologist^ to ex- 
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periment with it another season, and report their success m the agri- 
cultural journals. The old remedy of keeping hogs in a plum, peach, 
or apple orchard, to eat the infested fruit as soon as it falls to the 
ground, appears from our correspondence to be very successful when 
practiced for two or three years, and where there are no other orchards 
in the vicinity. 

A small, dark-colored, rather broad curculio, Cceliodes 
inwqualiSj (Say,) deposits an- egg in or on the fruit of the 
grape in June or July. The larva burrows into the berry, 
and usually gnaws away a part of one of the seeds. The 
infested berry does not rot or decay, and the first sign of 
the fruit being stung is a dark circular dot in the midst 
of a colored spot, as if a red-hot needle or pin had been thrust into the 
berry. When the larva has attained its: growth, it drops out of the 
fruit, and buries itself a short distance in the earth. The pupa is 
formed in a small cell a little below the surface of the ground. The in- 
sect appears in September, and the females probably hybernate in shel- 
tered places. To destroy this beetle all infested berries should be sought 
out, and either burned or crushed under foot as soon as observed, and 
before the larva has made its escape. 
Chestnuts, hazel, and other nuts are frequently found to contain a 
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white, fleshy, footless grub. These are the larvfe of long- 
snouted, brownish-gray beetles, Balaninus nasicus, B. reo- 
tus^ &c. The egg is deposited by thfe female in a hole 
drilled in the nut or acorn by the long beak of the insect, 
I when the fruit is young and tender. The larva feeds 
inside upon the substance, and, wheif fully grown, leaves 
the nut and burrows in the earth, where the pupa is 
formed. There are said to be two broods, the last one 
probably hybernating in the earth. Mr* Akhurst, of 
Brooklyn, New York, who has made some experiments in 
breeding these inseats-from acorns, states that they some- 
times remain in the larva state over one season, and last autumn he 
exhibited larvae which had been bred from acorns the previous season* 
Pig. 14. perfect insect of another small curculio, Anthonomus 

quadrigihbuSy (Say,) is accused of eating round holes in 
apples, plums, &c., both for food and as a place in which 
to deposit her eggs. In the American Entomologist, how- 
ever, it is stated that it never attacks stone fruit, and 
never goes liltTK the ground to change into the pupa state, but 
transforms in th^ fruit itself. Another of this genus, Anthonomus 
suturalis^ (Lec.,) dsescribed by Mr. W. 0. Fish, in a report to the Cape 
Cod Cranberry Grower's Association, is called the cranberry weevil. 
The female deposits its eggs, about the middle of May, iu the buds of 
the cranberry. Selecting a bud not quite ready to ppen, and clinging 
to it, she works her snout deep into its center ; an egg is then deposited 
in the hole thus made ; the beetle climbs the stem, and cuts it off near 
where it joins the bud, and the shoot drops to the ground. The larva 
feeds inside the bud and the weevil, when mature, eats its way out. 
The periiect insect is also said to eat into the fruit. The only remedy 
that could be suggested, should thtj insect become troublesome, is to 
flood the cranberry patch, if possible, for a short time, provided it does 
not occur at a period when the future crop might be injured by being! 
under water. ^ ^ \ 

The perfect beetle of the plum-gouger, Anthonomus (prunicida, Walsh,); 
Siy^teUaris^ (Lec.,) bores a round hole, resembling the puncture of a pin^ 
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(not crescent-shaped like that of the common phim curculio,) 
wherein to deposit her eggi>, five or six holes being found in 
one plum, from which the gum exudes copiously. The larva, 
instead of living^ pernjanently in the llesh of the fruit, bores 
its Yv ay to the stone, an d tlien feeds upon the kernel exclusively. 
The insect itself h Baid to feed upon the flesh of the plum, and 
takes SYiw. readily. There is probably only one brood in the 
season. Destroying all fallen fruit, as in the case of the true 
plum curculiOj v/ould probably lessen the number of these pests, should 
tlicy increase so as to become troublesome. 

liorticulturistS; growing evergreens for their beauty or effect in land- 
scape, are frequently annoyed by finding the leading shoots of pine, hem- 
lock, JSTorway spruce, &c., dying out, thus destroying the symmetry of 
the tree. The injury is frequently caused by the attacks of the p| J iq 
white pine weevil, Fissodes stroUj (Pech.,) which deposits an egg 
in the terminal or leading shoot, and the larva, batching, destroys 
the shoot by boring into it. The pupa is formed just under the 
barky and the insect, which is of a grayish-brown color, appears 
in April and May, aft«r hybernating in the creyices of the bark. 
Some of these insects are said to come out in autumn, although they 
appear in much larger numbers early in the season. All shoots thus 
infected should be cut out and burned, and in case the larva cannot be 
extracted without essentially injuring the branch, one of the leading 
side-shoots can be selected and bound in an upright position, so as to ' 
take the place of the terminal shoot which has been cut off. 

Lixiis concavtiSy (Say,) another curculio of a lengthened 
fornij dark-colored, and sometimes covered with a yellowish 
bloora, was found on the rhubarb, or pie-plant, in Washing- 
toUy in the act of boring into the stalk of the leaves and 
depositing its egg in the hole thus made. On examining 
the plant many of the leaves were found to be yellow and 
faded. These injured leaves jnostly contained eggs, and 
although no larvce were found at the time, it is highly proba- 
ble that the larva of this insect causes considerable injury 
to the plants thus perforated, as an allied European insect, 
Idxiis parwplecticiiSj is stated to reside in the stems of Sium ov vratei 
I)arsnip. 

The perfect insect of Epimrus vadosuSy (Say,) or an allied 
species, was found in Maryland to be very destructive to cab- 
bages, clover, &;c., by eating holes in the leaves, HJjncmriis 
imbrieatusj (Say,) a very similar insect, was complained of as 
being injurious to the foliage of the apple and cherry trees. 

The larva of Caryhorm arthritmis (Fab,) ^^as found in palmetto 
seed brought by Mrs. Berrian, of Washington^ from Pilatka, 
Florida. This larva lives in the seed, eating its interior in 
the same manner as the Brnchus pisi^ or pea-weevil. The 
seed was entirely destroyed by this insect, one only of which 
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appeared to inhabit each seed or berry.' The per- 
fect beetles came out in May or June. 

Horticulturists are well aware of the damage done by the 
common pea- weevil, BnccJms pisi^ hut it appears that a spe- 
cies hitherto unknown here has been lately introduced from 
^ Europe, which threatens, if not checked, to help its relative, 
B. pisi, in the work of destroying peas, ^e,, in this country. 
This insect, BrudlimgrananuSj is said to have been introduced 
into New York in some seed brought by a gentleman from Switzerland 
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and presented to the Farmers^ Olub. In Europe it is said to be abund- 
ant as early as February, on flowers, and is a most destructive insect, 
the larvae feeding in seeds of peas and beans, frequently destroying 
more than half the crop. The natural history of our pea-weevil, 
B, pisi, much resembling that of the imported B. granarius, is as fol- 
lows : The egg is deposited by the female in a puncture made on the 
outside of the young pod exactly opposite a seed. This is done chiefly 
during the night or in cloudy weather. The larvae, when hatched, 
penetrate through the pod immediately into the pea beneath, and feed 
Fig. SI. ^^pc>n its interior. In the meantime the puncture made by 
the young larva, being so very minute, heals up, leaving 
scarcely a vestige of a scar. The pupa is formed in the 
autumn in the cavity of the pea, made by the larva having 
eaten out part of the interior, and when it arrives at maturity 
it makes its escape by gnawing a small hole through the rind 
of the seed, the larva having previ^)usly eaten its way to the 
inner surface, leaving only a thin pellicle. The Bruchits gra- 
iiarius in England is very destructive to the pea, and in gen- 
eral remains in the larva state until the following spring; 
but if the weather is very warm» the perfect insect ai)pears 
the preceding autumn. The larva has the curious instinct to leave the 
most V ital i)arts of the seed to the last. The usual remedy is to steep 
the seed before planting, in very hot water, so as to kill the inclosed 
insect, taking care, however, not to injure the peas themselves. A cor- 
respondent in the American Entomologist recommends that the peas be 
• put in bags and i)reserved until the second year, when all the insects 
• will have perished. Other insects belonging to'tbe same family, B. 
varicornis^ sinuatus^ and obsoletus^ are very destructive to the field bean 
in this country^ sometimes five to ten insects being found in one bean. 
Fig. 22. The roots of the grape vine are frequently 

much injured by two very large yellowish-white 
grubs, which Mr. Riley states are the larvae of the 
large, long-horned, brownish beetles. Primus 
imbricornis^ (Linn.,) or the tile-horned prionus, 
and P. hrevicorniSy (Fab.,) P. laticollis^ (Diiiry.) 
These* larvae cut for themselves cylindrical holes 
through the heart of the root, frequently leaving 
only a thin shell of bark, and probably live in 
the larva state three years. They translbrm into 
pupce in smooth oval chambers in the earth when 
in confinement, and in a state of nature probably 
change in the roots about the end of June. The 
perfect insect appears about three weeks after 
the pupa is formed. P. imhricornis is said to 
•feed on roots of Osage orange, corn-stalks, and decaying oak wood, as well 
as on grapevine; and P. laticollis on decaying wood of apple, poplar, oak, 
roots of grape vine, pear, and Osage orange. No remedy has yet been 
proposed for their destruction, except to kill the perfect beetles wherever 
found. There is another insect which injures the roots of the grape 
Yiue^ u^geria polistiformis (Har.,) which somewhat resembles the last 
named insect in the larval state. (Agricultural Report, 1854, pi. 6.) The 
larva of the Prionjis^ however, is a very large, yellow, footless gi ub, with 
a brownish head, while the ^gerians can be readily recognized by their 
rounder form, smaller size, and the rudimentary legs on the under sidjB 
of the seventh to the tenth segments of the body, taking the head ais 
' one segment. \ 
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To destroy the well-kcowu locust-borer, Clytus {Ar%(ypalus) inctn^^ or 
■flexuosus, a beautiful variegated black and yellow Fig. 23. 

beetle, it lias been recommended to apply soft 
soap to tlie trunks of very young trees every sum- 
mer, about the first of Au^st. or earlierj in- the 
Southern States. Another insect of the same fam- 
Ti^. 24, ily? Clytus saggittatuSy G-erm., {pubes- 
cens, Hald.) was reared during the 
^■^"^ last season from dry pine wood. The 
colors are brown with yellowish-white 
markings. 

The perfect beetle of Eeliomanes 
bimaculatiiSj Say, j ust emerged from the P^^pa case, was found 
in a hole in the wood of a walnut branch, where it Fis. 25. 
bad evidently been bred. This insect, therefore, ■ 
may be classed as injuring the walnut. It resembles very 
Strongly in appearance and habits the Tessaropa teiiuipes of / 

F]>.26. Haldeman, which also feedsin the larval state 

upon the wood of hickory and walnut This 
insect is figured here, as it is said to be a very 
rare insect in collections, and not heretofore 
figured. Another small, long-horned beetle, 
Leiopus xantlwxyU, was found by Dr. Shimer to undermine the bark of the 
prickly-ash when the wood had recently died. None of the last three 
mentioned insects can do much damage, and are merely mentioned and 
figured as feeding on vSubstances not hitherto known. 

As the elm-tree beetle, Galm^uca, calmariensis^ Fab., has 
been exceedingly injiu?zous to the elm trees during the past 
season, although the natural history and remedies were de- 
scribed and the insect figured in the Agricultural Eeport for 
1867, it will not, perhaps, be out of place to give it another 
short notice, as apparently no steps have been taken to arrest its pro 
gress. The eggs of this beetle are deposited in clusters on the under 
side of the leaf in May and June. These eggs are oval and are ar^ 
ranged in two or three rows together along the ribs of the leaf, and are 
fixed by one end to the surface. The larv^, when hatched out, eat the 
soft inner substance of the fohage, leaving the net- work of veins and 
ribs, causing the leaf to assume a scorched and brown appearance. 
When fully grown, the larviie, as they spin no silken web to let them- 
selves down by, descend to the ground by the limb, if undisturbed. Tbe 
pupa is formed immediately in the neighborhood of the trunk, on the 
surface of the ground, or under loose stones near the tree, and resembles 
in size and color grains of whitish wheat. They remain in this helpless 
and almost motionless state a few days, when they may be desti'oyea 
readily with hot water, or by crushing under foot. The perfect beetles 
appear in a few days, and immediately fiy up into the tree to lay eggs lor 
a second generation^ which frequently destroys every leaf on the tree. 
This insect, imported from Europe as eaxly as the summer of l-?3<, de- 
stroyed the foliage of the elms in Se^TCS, France, andinG-ermany,in IboJ, 
trees were very much injured. I have observed that the American elm is 
not so much iiyured by these insects in Washington as the EuropCvan 
species. Syringing the trees with strong tobacco-water has been tried 
with some good efifeet, but the larvse not touched by the fluid are merely 
knocked down by the concussion, and, if nearly ready to change mto pupje_, 
efiect their , transformation where they fall. It has been recommended 
to place around each tree smaU, tight, square boxes or frames, a foot or 
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eighteen inches in height, sunk into the earth, the ground within the in- 
closure to be covered with cement, and the top edge of each frame to be 
covered with broad, projecting pieces of tin, like the eaves of a house, 
or the letter T ; or painted with some adhesive or repellent substance, 
as tar, &c. The larvae, descending the tree, being uaable to climb over 
the iuclosure, would change into helpless pupae within the box, where 
they could daily be destroyed by thousands. Those hiding within the 
creviced of the bark of the trunk could easily be syringed from their 
hiding places. 

The striped cucumber-beetle, Bidbrotica vittata^ (Fab.,) during the past 
Fig. 28. season has been very destructive to young cucumber, melon, and 
squash vines, and even to the blossoms of the pear, cherry, and 
apple trees. The larvae of this beetle in May and June eat the 
bark of cucumber and other plants, and frequently perforate and 
hollow out the lower part of the stem which is beneath the surface of 
the ground, and the upper part of the root. Occasionally when the 
supply below fails, they are found in the vine just above the ground. 
The larva arrives at maturity in about a month or more after the egg is 
laid, and is found boring into the squash and cucumber vines as late as 
October. The pupa is formed in a smooth earthen cavity in the ground. I 
There are two or three generations each year, according to latitude and ' 
length of winter. Dr. Shimer states that it hybernates as a pupa in the 
ground; but Mr. Riley differs with him, and states that it hybernates as 
a perfect insect. The perfect insect does great damage by eating holes 
in the seed, leaves, and young foliage. In the American Entomologist 
it is mentioned that wide-mouthed bottles filled with sugar-water hung ; 
in the trees, and lires built at night, might ma^rially reduce their num- \ 
bers, and these remedies should be tried next season. In Mr. Riley's \ 
report he recommends inclosing the young vines in boxes open at the 
top and covered with millinet, or sprinkling the vines in the morning 
with' Paris green — one part to four or five of flour — or with hellebore. 
Paris green is a deadly poison, however, and should be used with care. 
In connection with these boxes it may be well to mention a plan prac- 
ticed in Florida to strike cuttings in well-drained lands, and to preserve 
young seedlings from insects. A square hole is dug in the earth from 
three to five inches in depth, with almost perpendicular sides, the ground 
at the bottom well stirred up, or the bottom earth taken out and good 
earth put in. The cuttings or seeds are then planted, the hole is covered 
with a single piece of glass, and loose earth is scraped around the edges 
of the glass to render it insect-proof. It then forms a miniature hot- 
bed and shelter, until the young plants are old enough to resist the 
attacks of insect enemies, when the glass can be removed and the earth 
drawn around the roots. In wet, cold situations, the holes could be 
made on the summit of little mounds. 

Fig. 29. The foliage of the gra{)e is very much injured by a small purple 
or steel-blue beetle, Oraptodera chalybea^ (lUigO <>r the grape- vine 
flea beetle. These iuisects appear in May, and destroy the leaves 
and bud.s by eating holes through them, a second brood appearing 
in July. The i)errect insect hybernates under stones, bark, or in the 
earth, near the i)laut. It feeds also on the foliage of elm, plum, black 
aider, &c. To guard aga^inst its ravages, it is said by the American En- 
tomologist that "clean culture and general cleanliness in a vineyard 
will to a great extent i)revent the insect's increase," and that the larv^se 
can be destroyed by an application of dry lime used with a commdju 
sand blovvei- or bellows. This has been found more effectual than either 
lye or soap-suds, and is the safest, as lye, if used too strong, vviU kill 
the lea\ es. i 
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The Colorado or western potato-bug, Dorypliora lO-lineata, (Agri- 
cultural Eeport, 1867, page 63,) is still traveling rapidly eastward. The 
first notice of this insect was in the Prairie Farmer, August 29, 1861, 
and it is said to have made its appearance in the far West, and to have 
traveled east about three hundred and sixty miles in six years, or sixty 
miles a year. It feeds on the potato, tomato, egg-plant, horse-nettle. 
Datura Wrightii^ Jamestown weed, 'ground cherry, &c. According to 
Professor YerrilPs excellent description of the habits, &c., of this insect, 
the eggs, to the number of 1,000 to 1,200, or even more, are deposited 
by the female on the young leaves of the potato; these eggs are attached 
by one end to the under node of the leaves, usually in clusters of one to 
two dozen. The larvse hatch in a few days ; there are several broods 
annually, and the last brood passes the winter as pupas under the earth. 
The pupse are formed under ground, and remain, during the summer, as 
pupae from ten to twelve days. The insects, after laying their eggs, do 
not die, as most insects do, but appear to live a long time. Professor 
Daniels, of the Wisconsin University, having kept a female alive six 
weeks after she had laid 1,200 eggs. Professor Verrill recommends Paris 
green, mixed with eight to twelve parts of wheat-flour or with eight 
parts of wood-ashes, dusted over the insects when the plants are wet 
with dew. He, however, very x)rudently adds : It may be questioned 
whether it is safe or advisable to mix dangerous mineral i^oisons with 
the soil, for the arsenic and copper will remain in the earth, and may be 
absorbed by growing vegetables, or cause mischief in other ways." It 
is also stated in the American Entomologist that Paris green (arsenite 
of copper) is*a slow but dangerous poison, and when dusting plants with 
it the greatest care should be taken that the wind may not carry it 
toward the person of the operator. It may even injure the soil if used 
repeatedly. Small doses of arsenic have rather promoted the growth of 
rye, but arsenite of copper is much more virulent in its effects, and other 
crops may be essentially injured by it. A very thin dusting with Paris 
green, mixed with flour to reduce its strength, will kill the insects, but 
if used too freely it becomes injurious to vegetation. Professor A. J. 
Cook, of the Michigan Agricultural College, says : Some of our potato 
vines and egg-plants have been totally ruined by a too free use of this 
poison;" and adds, We use one part of mineral to five parts of flour." 

To ascertain whether the plants would readily take up the arsenic suffi- 
ciently to become hurtful, an experiment vras made in the Department by 
planting some healthy peas in two flower-pots, one containing merely com- 
mon earth, and the other earth mixed with a quantity of Paris green. The 
peas in the first flower-pot germinated* and grew finely, while those in 
the Paris green did not even sprout, but rotted in the ground. A few 
well-sprouted peas were then taken irom the healthy pot, and placed, in 
the flower-pot containing the arsenite of copper. The next morning all 
the peas were found dead, proving that if Paris green be used too freely 
the soil is thereby injured aiid rendered unfit for culture. This dan- 
gerous remedy has been used already to such an extent that it is stated 
12,000 pounds were sold in one season at La Crosse, Wisconsin, for the 
destruction of these insects. 

The Colorado potato bug is now reported in Minnesota, Wisconsin, 
Michigan, Indiana, and Ohio. On the northern side it is said to have 
reached Canada. It is held that these insects possess i)oison()us (juali- 
ties when handled, and many instances are reported of injuries produced 
by gathering or crushing them in the*tialied hand. 

There is another beetle which very much resembles the true Colo- 
rado potato- beetle, the Doryphora juncta^ (Germar.) it has been 
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found in Alabama feeding on epfg-plants and potatoes, and also on the 
Fig. 30. Solarium CaroUnense. In Alabama it was said to be espe- 
cially destructive to the foliage of the egg-plant. The gene- 
ral appearance of these two insects, in size, color, and mark- 
lljTjl^ ings, is so much the same that it is difficult for a person 
liSlll'V entomologist to distinguish them at first sight. 

%jJ0^^ The real potato bug, however, has ten stripes on the wing- 
cases, while the false one has only eighty or, in Mr. Walsh's own words, 
the difference between D, lO-lineata and juncta is as follows : In D, 
nmcta the second and third stripes are always united behind, and some- 
times before, and the edges of all the stripes have a single groove and a 
single row of punctures, while the legs are rufous, with a black spot in 
the middle of the front of all the thighs." / 

The Rocky Mountain grasshopper, Caloptcnus spretus^ (Uhler,) has been 
very destructive in the far West, and we have received numerous letters 
from Utah and elsewhere describing their ravages. This insect resem- 
bles our commonest species in the Eastern States, the red-legged grass- 
hopper, Caloptemis femur -ruhrum^ (Degeer,) in size, shape, color, and 
ornamentation, but it has much longer wing-covers 4nd wings in propor- 
tion to its size. Rev. Cyrus Thomas, who has made this order his espe- 
cial study, and who has observed these insects in their native wilds,{ 
states that it is quite a distinct species from the femur-rubrum^ and that 
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when the Rocky Mountain species makes its 
migrations to the low lands it frequently 
alights amid the common eastern species, 
, also living there, but never mixes with them 
in the least, and when the migratory species^ 
leaves the place they fly away in massesj 
without taking any of the common species^ 
with them. These insects fly in numbers so immense and to such dis- 
tances, and breed in such out-of-the-way and sterile places — generally 
coarse- gravelly table lands where vegetation is very scant — that, as yet, 
no remedy has been discovered, at least when the insects are in the 
perfect state and furnished with powerful wings. A correspondent in 
Utah states that fire and water have been tned with but little eftect, and 
that he despairs of ever getting entirely rid of them. When in the 
larva state and incapable of flight, they may be destroyed in limited 
numbers 'by rolling the land with heavy rollers, or setting fire to the 
grass in circles in the spring ; but this would be impracticable on a large 
scale, as the first legions that produce the second brood, doing the gi-eat- 
est damage, are mostly bred in« waste places where only Indians and 
wild animals roam. A planter in Texas writes in a Louisiana paper : 
"As soon as the grasshopper has laid its eggs let the plauters plow 
their fields and turn the soil over and the eggs under a deep layer of 
soil. Tliis layer of soil will crush the eggs, and thus destroy the spring 
crop of grasshoppers. This experiment has been made on small spots 
of ground where myriads of eggs were deposited, and not a grasshopper 
came from under those layers of earth that covered the eggs.'' This no 
doubt would be very good to protect certain fields or gardens from the 
Fig. injuries inflicted by this insect when in the 

larva and pupa state, but it would be no 
protection whatever from the winged hordes 
that migrate later in the season. The cbm- 
mon* red-legged locust or grasshopper, (7. 
femur-rubrum, was very destructive liist 
year to fruit trees, grass, &c. In part^ of 
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Maryland and Pennsylvania these insects also migrate from Held to 
field, when in great numbers and short of food, but never take the long 
flights their western relative accomplishes with its larger and more pow- 
erful wings. Turkeys, domestic fowls, and birds serve to keep their 
numbers down in the Eastern States; they can also be readily caught 
in drag-nets made of cotton cloth or canvas swept over the grass early ' 
in the morning w^hen they are somew^hat benumbed and inactive. 

For destroying cockroaches it has been recommended to strew pul- 
verized borax freely in and about their haunts. This, however, has 
be^n tried and found useless, at least as far as the so-called crotou bug, 
Ectohia germanicam concerned, which feeds freely on red wafers, Vermil- 
lion, &c. In a library they were killed by a mixture of Paris green, 
starch, and glycerine; before dying, however, they stained the books 
and papers so much that the remedy was found to be as bad as the dis- 
ease, and it was therefore discontinued. It would be dangerous to use 
this remedy about the kitchen or pantry on account of the Paris green. 

The imported currant- worm or saw-fly, NernhUisventricosus^ (Klug.,) was 
very destructive last season. The insect is stated to 
have been imported first in the neighborhood of 
Eochester, and to have traveled about tvv-enty-tive 
miles a year. The perfect fly comes out of the 
gi'ound about April or May, and lays her eggs along 
the principal veins on the under side of the leaves. 
The larvse have twenty legs, black heads, and are 
jpf a greenish color, spotted with black, but after 
^vhe last molt they become entirely of a green color, 
with large, dark, eye-like spots on each side of the 
head. When fully grown the larvae are about three- 
fourths of an inch in length. They then burrow 
into the ea^jjlh, or hide under dead leaves, and spin a thin oval cocoon 
of brown silk, in which the pupa is formed. The perfect insect appears 
about June or July, and the second brood does not come out until the 
following spring. The native currant- worm, Pristopkora groamlartx^ 
(Walsh,) is said not to be as injurious as its foreign relative, and differs 
from it by being, in tlie larval state, always of a uniform green color, 
without the black dottings always found on the imported species, except 
after the last molt. The cocoon is also spun among the twigs and 
leaves of the bushes on which it feeds, and it does not go under ground 
to form its cocoon. The insects are only about three-fourths the size of 
the imported pest, and the sexes are alike in coloration, while the female 
of the imported species has the body mostly of a 'bright honey -yellow, 
the male being principally black; the venation of the wings also varies. 
The larvsefof both feed upon the currant and gooseberry, and some were 
brought to this Department which were said to have been (bund feed- 
ing on the leaves of the strawberry, planted around the currant bushes. 
The best remedy is dusting the bushes with pulverized white hellebore — 
the root of the Veratrmi album of Europe — which may be found at any 
druggist's. The success of our native species, Veratrum viride of Gray, 
the American white hellebore or Indian poke, has not yet been reported 
on, but should be tried. Syringing the yjlants with a strong decoction 
of hellebore ig said to kill the insect also, and although it is poisonous 
in Jarge quantities, the American Entomologist states that in minute 
doses there is no reason to be afraid of it. Dr. Fitch states, as a proof 
of its innocuous properties, that it has long been in use as the basis of 
certain snuffs. It would be well, however, to wa«h the fruit before 
using it. 
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The pear slug, Selandria cerasiy a brownish-green, slimy slug, feeding 
Fig. 34. upon the leaves of the pear tree, deposits its eggs singly 
in June, in incisions made by the piercer of the female 
under the skin ol the leaf. The larvEe, hatching, eat the 
substance of the leaf, leaving the veins and under skin 
untouched. The pupa is formed in oblong oval cavities 
under ground. The insect appears in about fifteen days 
after the slug has gone into the ground, in June and 
August^ and lays its eggs for the second crop, which go 
into the ground in September and October, and remain 
until the following spring, when the i)erfect flies come out to lay their 
eggs on the foliage Mr. Saunders, of Canada, states that this insect is 
readily destroyed by dusting the tree with air-slacked lime. Coal-oil 
will injure the trees, and road dust is of little value when dusted over the 
trees. For another insect of the same genus, Harris recommends syringe 
ing with strong soap-suds. The rose slug and other injurious slug 
worms can be destroyed Iby dusting the plants with the powclered 
hellebore, or syringing with a strong decoction of the same root. 
The perfect insect of the potter wasp, Eumenes fraterna^ is beneficial, 
as it stores its singularly formed mud-nest with liv- 
ing but apparently paralyze{l caterpillars as food for 
its larvae. A single nest taken this season was found 
to contain sixteen to eighteen caterpillars, and all 
of them a species feeding on the willow. In Massa- 
chusetts it is said to store its nest with caterpillars of^ 
the canker worm. The larvae of the waaj) itself \t 
subject to parasites, as a species of two-winged fly 
(Toxophoraf) was raised from the vase-like clay nest oi 
a potter wasp found in Maryland. 

A butterfly has lately made its appeai;^nce in the 
neighborhood of New York and Long Island which is 
new' to the gardens there, the caterpillar of which has 
alrefady done very great damage. This insect is the 
common cabbage- butterfly of Europe, Pieris rapw, (Linn.,) called by 
the Canadians ver d cceur^ or heart- worm, from the habit it has of not 
only eating the outside leaves, but of destroying the heart of the cab- 
bage. It was probably introduced into Quebec in 185G or 1857 from 
Europe, in the egg state, on the under side of cabbage leaves thrown out 
from some vessel, and in 18G4 it had not extended more than forty miles 
from Quebec as a center, but in 1866 it had found its way into New 
Hampshire and Vermont, and in 1869 was said to have been found in 
Hudson City and Hoboken, and no doubt the coming year it will spread 

into Pennsylvania. The females de- 
posit their eggs on the cabbage. 
The caterpillars are of a green color 
with black dots, having a yellowish 
stripe down the back and a row of 
yellow spots on each side, and feed 
|ui>on the leaves and bore holes in 
the solid head of the cabbage, ren- 
dering it filthy and unfit for use. 
The pupce are suspended by a \Veft 
of silk at the end of the body, intd 
which the hooks of the tail iar# 
twisted, and by a thread of kilM 
around the back, which is fasteiae€ 
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to tlio board, fenco, oi' stone iiiuler wliicli tliey transform. When about 
to cliange, the skin of the back of tlie ciir^^salis s])lits open, and the 
perfect buttoriiy comes oiit^ at first witli Yfiiigs small and flaccid, bnt in 
a very short time they begin to expand, until hnally they have attained 
their regular size and the butterfly is able to use them in flight. It 
then mates, and deposits its eggs on plants of the cabbage family. The 
first butterflies appear in Massachusetts in April, and during the summer. 
The change from caterpillar to perfect insect occupies only about eight 
daySj but the pnpa3 or chrysalides of the late broods remain all winter, 
and are only hatched out the following spring. These caterpillars feed 
not only on cabbage but also on caulillow"er, mustard, turnip, mignonette, 
nasturtium, and are even said by Curtis to be found on willow in 
England. The male bnttcrfij^ is yellowish-white with black tips and 
one round blaclc spot only on each upper wing, while the female has two 
and sometimes three. Tlie American Entomologist states that as a 
remedy salt has been found nioi'O effectual than either tobacco, cresylic 
acid, soap, or guano, and that by laying pieces of board between the 
rows of cabbages, supportmg them alDout two inches above the surface 
of the ground, the worms wdll resort to them to undergo their trans- 
Ibrmations, and can then be easily destroyed. The saponaceous com- 
pounds of cresylic acid are also recommended ; but Mr. P. T. Quinn, of 
jTew Jersey^ gives the following as his experience in combating this 
insect. On his return from Califbrnia last summer ho found Ids cabbages 
infested with w^orms which threatened total destruction. After trying 
various remedies, he found this recipe to be the best : Twenty parts of 
superphosphate made with slush acid, one part of carbolic powder, and 
three parts of air-slacked lime, mixed well together, and thoroughly 
dusted into each head lour times at in- 
tervals of four days. The result Avas 
the saving of seventy-five thousand cab- 
bages and a loss of only five per cent. 
It would be Avell for cabbage-growers 
also to offer a small reward to cluldrcn \ 
for every white butterliy cauglit and 
destroyed early in spring among the 
cabbages, as it is these comparatively 
rare butterflies that originate the iia- 
menso number of caterpillars which, 
later in the fall, destroy tlie whole crop. 

We have two other white butterflies 
in the United States ^vhich injure cabbages, but not to such a degree 
as the P. ra])(Vj as they confine themselves x>rlncipally to the leaves, and 
do not burrow into the heart of the 
plant. In the Northern and Eastern 
States the pot-herb Portia of Harris ^ 
{Picris oleracea, Bdv.) is most abund- 
ant. It differs from ra^pcB by being 
wholly white, without any black spots 
or markings. The southern cabbage 
butterfly {Fieris protodice^ Boisd.) is 
foimd all along the southeastern At- 
lantic coast from Connecticut to Tex- 
as. It is exceedingly common in 
Maryland and Yirginia, but does not 
appear to do much damage in gene- 
ral to cabbages in this neighborhood. 
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wbere it has been frequently found feeding on the leaves of turnip. The 
wings are white, with much larger, longer, and more irregularly-shaped 
black markings than rapcc, and these round black spots are never so 
distinctly marked. Their transformations are effected very much in the 
same manner as rapce^ and the same remedies may be used. 

Sensational reports have appeared from time to time during the past 
year in various local papers, stating that individuals have died from be- 
ing poisoned or stung by the caudal horn or tail of the common green 
tomato or potato worm, Macrosila (celem G. and E.) quinquemaculataj 
St-eph., and many persons have been so much alarmed by these reports 
as to abstain entirely from gathering their tomatoes. This is simply 
ridiculous, as the caterpillar has no power of charging tail foremost ; 

p.^ and even if it had, there 

' is no poison whatever 

in either the tail or head. 
It is true, if crushed, 
the larva will eject froni 
its mouth a greenish 
semi-fluid substance, 
which is merely the un- 
digested and recently- 
swallowed food. Had there been a poison about these much-abused 
caten)illars, there would have been dreadful mortality among the turkeys 
in Maryland for many years past, as these birds are use# to extirpate 
the tobacco worms, a closely allied species, feeding upon them vora- 
ciously, even fattening on them, and without any symptoms of poison. 
It may be interesting to entomologistsHo know that last year the cat- 
Fig. 40. erinUar of SpirixeremitiSy 

Walk., (sordida of Uar.,) 
was taken feeding on 
the mountain mint in the 
autumn. This larva was 
described by Mr. Lituer 
of Albany, N. Y., as feed- 
ing on spearmint or wild bergamot. An outline of the caterpillar is 
given, as it is rare and little known. 

The larvae of a very common and beautiful moth, well known to entomo- 
logists, UtetJidsa (Deieopea) bella^ (Drury,) were discovered late in July and 
Fig. 41. August to be abundant in the seed- 

pods of the rattle-box, ( Crotalaria.) 
The caterpillar, having first eaten 
a large round hole in the outer en- 
velope or shell, enters the pod, 
where it hides itself, and, undis- 
turbed by outside influences, de- 
vours the seeds. This habit of 
concealing itself in the pod renders 
finding it very diiflcult, even when 
the beating-net is used to sweep 
the meadows. Dr. Harris formerly 
suggested that as the larva of a 
European species is said to feed 
on the mouse-ear. our native species might do the same; but, although 
diligently searched for, it has not yet been taken here on that plapt. 
The moth, which is partly diurnal in habits, is of a yellow color, beta- 
tifuUy and irregularly .marked .with .white, in which are several distinct 
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round black spots. The under wings are rose-colored or light crimson 
^ith black edging. The larva is also yellow, with black and white 
rings, and the chrysalis h hlaot and yellow, and remains a chrysalis, or 
pupa, in the sumfiier a week or ten days. The larva is also said to feed 
on lupine. 

The larva of AcoloitlmfaUariuSj Olem,^ has been found on both the 
grape viue and the Virginia creeper, {Ampelopsis quinque- p. 
folia,) Those caterpillars were found in July in Mary- 
land, either solitary or two or three together, eating ^ ' 
small holes in the leaves. "When kept in confinement 
they spun small parchment-like cocoons among the dead 
foliage and rubbish in the bottom of the box in which 
they were confined, and the perfect insect appeared in 
ten to fourteen days after the cocoon was spun. The in- 
sects, in the perfect state, resemble very much the Amer- 
ican forester of Fitch, Aeoloithus [Froeris) Americana, 
Bdv., (Agricultural Report, 1854, pi. 6,) but are only 
half the size, and do not have the anal tuits^ the 
collar is of a paler orange, di\T[ded on the top by a 
black point, and the rest of the insect is of a somewhat bluish-black 
color. If they are found to increase so as to become injurious they may 
be destroyed by syringing the vines with whale-oil soap-suds, or a wash 
of hellebore and water. 

The JSamia {Attaczcs) cyntUa^ or ailanthus silk- worm, introduced for 
its silk-producing qualities in 1860 and 1861, .has become acclimated in 
several of our northern cities on the Atlantic coast, but has not yet 
been ^tilized, as far as we can learn, in this country. Mr. Andrews, of 
New York, states, however, that he is of the opinion that 8, cynthia H^ 
the moth best adapted to our northern climate as a silk-producer, and 
has received a specimen of sewing silk made fi:om its cocoon, which has 
strengthened his previous favorable opinion.^^ Although this insect h^ 
increased to such a degree in some .places 4$ to become almost nui- 
sance, an attempt was made during the past yeaa:* to induce % 
ment to re-introduce the insect, which is already naturalized and abund- 
ant, Mr. EUey, in the American Entomologist, speaking on this subject, 
says ; The insect has become wild, and is increasing around Baltimore, 
Philadelphia, Chicago, and Brooklyn, and a certain individual, totally 
ignorant of what has been done in past years, is soliciting Government 
aid in the introduction of this worm.'' Mr. Biley; five years ago, made 
extensive experiments, ia:nd in the Prairie Farmer of April 18^ 1S66, 
stated that its cocoon was of no more value than some of our native 
silk-worms, 

AUaom j>ernyl, another silk-producing insect from Manchouria, and 
feeding on oakj has been successfully raised to the perfect or .moth state, 
by Mr^ John : Akhurst, of . Brooklyn j Ijfew York, but not in isufflcient 
numbers to warrant any feport upon its silk-producing qualities in this 
elimate. A third so-called foreign silk- worm, AniJisr^ ymia-mai, or 
Japanese silk-worm, feeding on the oak and apple in the open air, has 
sfls^i.befen experim^fifed on by Mr. Andrews and Mr, Akhurst, The 
g^#|itft0td>le With the insect at present appears\t<> be that the eggs 
haifi^it&^ oak folia^^ir ^t^ young caterpillars 

to f)eiffiS|j^ exi>&i^e with the Japanese 

silkr%<i^;^i^;||ist that in 1869 

the exsMftifi^^ but notwith- 

standing SEiili^^t^ be well to try it another 
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year before making' any decision as to its adaptability to tlii$ climate 
and its silk-growing qualities. 

During the last yi'.ar an experiment was made on a rather extended 
scale as to the feasibility of feeding the common Chinese mulberry silt- 
worm (Bombyx mori} on the leaves of the Osage orange, {Maclura 
aurantiaca^) a plant now plentiful in the Western States, where it is 
used for hedges, and is found growing wild in, the Southwest, where it 
is known as Bois Ware. Mr. Samuel Cornaby, of Spanish Fork Oitj, 
Utah Territory, writes the following letter : 

Having been engaged in silk fjiilture for tlivee years past, I take tlie Uberty of sub- 
mittiug to you a report of v/bat I have done. In 1867 Mr. Albert K. Thurber, of 
this place, on kis return from a visit to London, England, presented me with a few silk- 
worm eggs of the old French viiriety. They made sixteen cocoons, producing three 
female moths. The following year I raise ' five hundred worms, but not havmg suf- 
ficient mulberry leaves to feed them I fed p. rt of them on Osage orange. Tliey ate it 
with avidity; aU did well, and made coco ms of good size and color. Last season 
(1869) 1 fed hve thousand worms f: i Osage u range and they made five thousand co- 
coons. This season I am feeding toii thousand worms on Osage orange and they aro 
doing well. I wonld here remark that 1 have never found a disea^ worm since !• 
commenced raising silk. 

I hi4;ve fed a portion of my worms each season on mulberry and a portion on Osage 
orange, and those fed on the latter have thrived and done as well as those fed on the 
former. I do not suppose Osage orange is preferable to nmlberry to feed silk- worms, 
but it may be of importance to some to know that they will do well upon it. I have 
fed worms on the two kinds of feed in close proximity, and have known them to leave 
the mulberry and go to the Osage orange. The dryness of our climate and the absence 
of thunder-storms duiing the feeding season, render Utah particularly adajjted to the 
raising of silk, and perhaps it may be more favorable for feeding Osage orange than a 
moist climate. 

Not having sufficient knowledge of the. quality of silk to test it, I sent some cocoons 
to Mr. Muller, of Nevada City, California, to be reeled and tested, and he reports that, 
the silk is, to all appearances, strong and of oxcenent quality. I intend to make a 
business of silk culture as fast as circumstances win permit. 

These facts having been doubted by some who had been unsuccessful 
in raising the silk-worm on Osage orange, a letter was addressed to Mr. 
Cornaby, requesting further particulars of bis experiment, and in his 
answer he reiteni.cs his former statement and adds: 

If any additional testimony is necessary to confirm my statement. I can give the 
names of as many responsible persons, under seal^ as may be recpiired, as the fa^its are 
quite familiar to all the inliabitants of this town, and the greater i)a,rt of the county. 

This season I have fed upward of ten thousand worms on Osage orange, and they 
have all si)un — the box of cocoons I sent you being an average sanii)le of the crop. 
This is the third season 1 have fed and pro[)agated the same worms entirely on Osage 
orange, and they show uo signs of deterinratiou ; on the contrary, it wauS remarked by 
* many this season, who had seen them during the [)ast three years, tliat they looked 
larger and Wetter than they had ever seen them before. That portion of my crop fed 
on mulberry the past four years shows no perceptible difference, hatching out'and spin- 
ning about tho isauie time as those fed on Osage orange. 

I would like to have the relative (pialitieH of the silk thus differently fed thoroughly 
tested, and would be ]>h^ased to forward specimens of each to any one who could do so. 

My worms hatched out this season on the 8th of May, and spun on the I9th of June, 
feeding forty-two days, this being seven days longer than pievious seasons, owing ro a 
cold storm f hat occurred in May, lasting about one week, rendering them almost inac- 
tive during t hat time ; and I have used no artificial heat either at hatching or during 
the feeding time. 

I hav« paid particular attention to cleanliness and ventilation in my cocoonery, keep- 
ing the doors and windows almost constantly open, even during the night when the 
weather was favorable. I attribute my saccess maiiily to our fine dry climate. We 
have no dews, and rain and thunder-storms are of rare occurrence during feeding season. 

A large black caterpillar with yellow longitudinal stripes, and having 
two black projecting processes or horns on the second segment of the body, 
and black prickles on all the other segments, Anisota senatoria, (S. & A.,) 
is sometimes extremely abundant in Maryland, doing considerable injury 
to the oak. The eggs are deposited in clusters under leaves at the end ol 
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Fig. 4a 





the braDcli* The larvai are social in habits, and feed together in com- 
panies, attaining their full size in Aug- 
ust and ^September when they bury 
themselves six or eight inches in the 
earth, to change to pupae, and the fol- 
lowing summer malie their appearance 
in the perfect or jnoth state. The fe- 
males are of a yellow-ochre color, 
crossed with a dark band, and have a white spot in the middle of the 
upper wing. The males are much smaller, and have somewhat trans- 
parent wings of a reddish brown, having a white spot on the upper wing 
also. 

A similarly formed caterpillar, but of a green color, with black horns, 
shorter prickles, and a yellowish lateral line, shaded near the end with 
rose color, {Anisota (Bryocampa) rtibicunda^ Fj<r. 44. 

Fab.j) does considerable injury to the silver 
maples in Washington, where there are 
two broods annually. The moth is a most 
beautiful insect, the upper wings being of 
a delicate yellow and rose, or pink color. 
As botix these insects in the larval state are 
more or less gregarious and keep together, they can readily be seen and 
destroyed when feeding on the foliage. 

The tent caterpillar, Clmocampa Americana, Har., which forms the 
large cobweb-like nest« in orchards, in June and July, was very destruc- 
tive in some localities last year. The eggs are Kg. 45. 
laid on the twigs in bunches numbering from 
two hundred and fifty to four hundred, placed 
side by side in perfect rows around the twig, 
and are covered with a gummy matter. They 
may be readily seen in winter, when the foliage 
has fallen, and the twigs are bare. The pnf^je 
are formed in slight cocoons in crevices of bark, under boaa^s,&c., and 
the insect comes to maturity in twelve to eighteen days. It is of a 
brownish-yellow color, with two oblique rust-brown, and nearly parallel 
lines running across the wings. The best method of destroying them is 
to tear down the nests when aaid . wherever found. This can be done 
readily with a long mnllen-stialfc or abrush of twigs affixed to ^ long 
pole, and when the caterpillars are beaten to the gronnd they can be 
crushed, or, as they collect together on the trunks daring their last 
molting period, they can be slaughtered in masses. The best remedy 
is to search for and destiw the egg-clusters in the orchard whBH th^ 
trees are leafless. , ^ 
The grass or army worm, Ilei«?am(3& mipuMtay Haw., though- it made 




Fig. 46, 



its appearance in some places, was not 
especially troublesome during the last 
season. The eggs are probably deposited 
at the b^e of perennial grass-stalks, and 
tM; l^ in immense 

multitad^ in tie FOrthern, Middle, and 
WfeSfeafi Btatfe^i^here th^^ 
grain, liid other crops. Leaving one 
field, a:te©r having eaten it out, they 
ta arch oi Gra#t to 9iOse in the neighbor- 
hood in search of food; hence the vulgar name of army worm. The 
pupse ?ire formed ia w mi^ eia^riiLenL cocoon^ and remain as pup© two t-o 
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three weeks. The iiise«t by day hides iu tufts of grass. WUeu the 
larvfB are migratory, or on the inarch for food, their march is stated to 
be at the rate of two to six rods per hour. These pests are said -to 
multiply miich faster in dry seasons when the swamps are dry, and 
wtien they are thus multiplied a wet season* and overflowing swamps 
drive the insects from their lurking places in flocks, and they alight 
here and there over the country. There is generally but one brood in 
the more northern States in one season, but in the South there are 
probably two, the last of which hybernates as pupa3. Several remedies 
have been i}roposed for their prevention and destruction, among which 
may be mentioned burning over the meadows in winter or very early 
in s]ning, or plowing late in the fall or early in spring, which will prob- 
ably destroy all their eggs. Jadicious ditching will prevent their migra- 
tion from hifested fields to those as yet uninjured, and these ditches 
should be dug, if possible, with almost perpendicular sides, or sloping 
inward trom the top on the side to be protected, so that the caterpillars 
cannot readily crawl out. When the ditches are filled with the strug- 
gling caterpillars, if dry straw is scattered over them and fire applied 
it will kill them and clear the ditch for another lot. 

The corn worm of Maryland, or boll-worm of the South, Heliothis 
armigera^ Hiib., (zigricultural Report, 1854,) has been found to be very 
injurious, not only to cotton and maize, but also to green peas, pump- 
kins, and, last year especially, to both the ripe and unripe fruit of the 
tomato, into which the caterpillar bores, rendering it totally unfit for 
use. A single caterpillar will sometimes entirely rain a number of the 
fruit on one plant alone. Plates or wide-mouthed bottles of sirup or 
sweetened vinegar placed near the vines will attract the moths in the 
evening twilight, and in the morning many dead millers will be found 
stuck fast in the viscid* substance. 

The larva of Pltakellura nitidalls^ Cramer, or cucumber moth, was 
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taken several years ago in Florida boring holes in 
the fruit of the squash and feeding on the flesh in- 
side. Last year the larva of this insect was re- 
ported as very injurious to melons and encumbers 
in Missouri, by eating holes in the fruit, from July 
, to the end of September, as many as four being 
sometimes found in one cucumber. The pupse are 
formed in slight cocoons of .white silk on leaves 
near the ground, and the perfect moth appears in 
eight to ten days and probably hybernates as a 
perfect insect. This larva is said also by Guene 
To destroy this pest it has been recommended to 
examine the cucumbers and melons early in the season, and to destroy 
the first worms that appear and also all infested fruit. The upper 
wings of the moth are of a yellowish-brown color, with a semi- transpa- 
rent, irregular, yellow spot, while the hind wings are of th<i same semi- 
transparent yellow color, with a broad dark border. 

The clover- worm, or gold-fringe moth, Asopia costalls^ Led., was found 




to feed on potatoes. 



Fig. 48. 



so plentiful in a stack of clover and hay, in Mary- 
land, that the place literally swarmed with them, and 
the hay appeared to be totally ruined. The larva 
attacks and sj)oils clover for feeding purposes, both 
in the stack and by interweaving and covering it 
with silken webs and black excrement that mucli 
resembles gunpowder. It has been stated that they 
feed on dried clover alone, but some experimented with fed sparingly 
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on the fresh flowers, rejecting both leaves and stalks. The pupa is 
formed in a slight cocoonj and the moths fly late in June and July, 
The colors of the perfect insect are reddish-brown with yellow mark- 
ings, and broad, golden-hke Mnges to the wings. 

The canker-worm of the Northeastern States, Anisopteryx vernafa, 
(Peck,) is said to have made its appearance in 
Michigan in apple orchards, and, if true, may be 
expected to spread rapidly if not checked in 
time. The eggs are deposited to the number of 
sixty to one hundred, in rows, glued to the sur- 
face of the bark, and the larvfle, as soon as 
hatched, destroy the foliage. The pupse are 
formed two to six inches under ground, in rude 
earthen cocoons, beneath the trees, and the 
perfect female, late in the autumn or early in 
the spring, crawls up the trunk of the tree (as 
she is wingless) to deposit her eggs, which hatch 
out in the spring into small looping caterpillars, or so-caUed measuring- 
worms, and in a short time destroy all the foliage. The remedy to be 
sought, therefore, is something that will prevent the wingless female 
from ascending the tree to lay her eggs. Leaden oil-troughs have been 
used with some success, but if they are used around the trun^ itself, 
the oil running over is apt to injure the tree, and it might be safer to 
form a tight inclosure of boards, or a box a foot or more in height, the 
same as that recommended for the elm-tree beetles ; only in this instance 
the tin projection, coated with some viscid substance, should be on the 
outer sides of the box, or the oil-troughs themselves could be placed 
around the box on the out&ide, at some distance from the tin projection. 
This would save any risk of injury to the trunk by leakage or spilling 
of the oil. The tin would also protect the oil from being washed out 
by heavy rains, and at the same time be a second almost impassable 
barrier to the progress of such insects as might be enabled accidentally 
to cross the trough of oil. Muriate of lime is said to be useless in 
destroying these insects. Late fall plowing and the use of hogs are 
highly recommended. A good jarring when the worms are on the tree 
will shake most of them from the branches to the ground. Some, how- 
ever, will remain suspended in the air by a silken thread, which cah be 
easily severed by swinging a stick. When all the worms are on the 
ground they may be destroyed by scattering straw over them and set- 
ting fire to it, taking care not to injure the tree itself. 

The cranbeny crops in various parts of "E&w Jersey and the New 
England States have been very much injured by the attacks of the lar- 
vae of a small Tortrios or moth, Anohylopera ^7aec*n6an&, (Packard^s 
Guide,) commonly called the cranberry or flre-worm. The e^s of this 
insect remain all winter on theplantSf hatehihg from the 20£h of May to 
the 1st of June, The caterpillars feed on the tender- 
growing shoots, drawing the leaves togeth^ with theii? 
webs for shelter, and, concealing themselves withih, 
they^^; feed upon the foliage. They reach their full size 
in abotit twa^w^ when they spin up in a light cocoon 
amatxg the leaves or rubbish on the ground. The^^uga 
statiei las^ten to ttpelve days, and the mothsvi&e: nu- 
meroua M Massaeht^^^ June 10 to July 1. A second crop ol 

eggs is Md in August and September, wMch remain on the plant all 
winter.- -v.: ■ , 
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Another caterpillar appears about August 1, (in Massachusetts,) and 



Fig. 51. 





injures the fruit, the berries that are attacked turning pre- 
maturely red, which is the first indication of their presence. 
Most of the larvae reach their full size before Septem- 
ber, and, when fully grown, enter the ground, spinning their 
cocoons within a few inches of the surface. These cocoons 
are covered with sand, and are hardly distinguishable from 
small lumps of earth. Several caterpillars sent from New 
Jersey, as injuring the fruit of the cranberry, resembled 
in habits the above insect, excepting the cocoons were 
I formed on the surface of the earth, but unfortunately I 
was not able to raise one perfect moth. The only remedy 
recommended is to flood the infested patches, when practi- 
cable, until the worms are destroyed. 
A small caterpillar, the grape- berry moth, Lohesia hotrana^ (Zeller,) {Pen- 
thina vitivorana of Riley,) was found in large numbers during the last 
season infesting the grape in Maryland. The larvae of 
the first brood 'are stated by some entomologists to feed 
upon the leaves, which they roll up, but this is denied by 
others. At least when the grapes are formed the larva 
bores into them and feeds upon the pulp. When it 
reaches the seeds it eats out the interior, and if one 
I grape is not suflBcient, it fastens the already ruined grape 
to an adjoining one by means of silken threads, and bur- 
rows into it likewise. Mr. Eiley states that the cocoons 
are formed on the leaves by cutting out a clean, oval flap, 
leaving it hinged on one side, rolling it over, and fastening it to the 
leaf but those found in Maryland spun loose cocoons amidst the grapes 
and leaves, or on the surface of the ground. There are probably two or 
three broods in one season, and the last brood passes the winter within 
the cocoon either as larvse or pupce. A little attention given to the 

f rape- vines early in the season, by pulling off all infested grapes and 
estroying them, will be of great utility, as it was observed, in the ex- 
periments made, that, after the first crop of larvse had been carefully 
taken ofl* the vines to study their habits, later in the season, scarcely a 
single spotted or infested grape could be found on the same vine, with 
which to continue the experiments. 

The well-known apple codling-moth, Carpocapsa pomonella^ (Linn.) has 
been extremely destructive to the apple crop in general by burrowing out 
and destroying the fruit. Many fruit-growers have come to the conclu- 
Fig.53. sion that keeping hogs in the orchards to devour 

the fallen fruit is the best and surest remedy for 
^^^S^ this insect as well as the plum curculio. Hay 
bands or ropes around the trunk and principal 
limbs of the trees have been recommended, as 
they furnish a shelter under which the caterpillars 
will seek refuge when about to form their cocoons. 
Here they can easily be found, and destroyed by 
rubbing the band briskly uj) and down every four or five days, so as to 
crush the insects harboring under it. Other orchardists, however, 
recommend rags and softer substances, to be placed in the crotches of 
the branches or around the trunks, &c., as they cap be taken off and 
more readily examined for insects than the hay ropes. 

The apple-root plant-louse, Eriosoma (Pemjpliigus) pyri^ (Fitch,) formings 
wart-like excrescences upon the roots of the apple trees, which contain 
in their crevices the insects which suck their juices, is said to be de+ 
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stroyed by an application of boiling-hot water. The editor of the Ameri- 
can Entomologist remarks, however, that ^ 
in transplanting young trees from the nurs- 
eries, it is not necessary to have the water 
too near the boiling point, and that a heat 
of 120O to 15Q0 will suffice. The horticul- 
tural editor of the Prairie Farmer doubting _ |_ 
the hot- water remedy, Mr, Eiley states that 
this doubt will hold good in reference to 
large, deep-rooted trees, but that he knows from experience that hot water 
can be used against these root-lice in the nursery, where the greater dam- 
age is done. Hot water has also been recommended to be placed around 
the trunks of such peach trees in the winter as are infested by the peach- 
borer, (JEgeria exitiosa^ Say.) 

To destroy common plant-lice {Aphides) and other insects in the green- 
house and garden, the following remedy has been recommended by M. 
Cloetz, of the Jardin des Plantes, in Paris : Three and one-half ounces 
quassia chips, five drams of stavesacre seeds,* powdered and placed in 
seven pints of water, and boiled until reduced to five pints. 
/ Dr. Hull recommends dusting slacked lime on the trees or bushes 
i when the foliage is wet ; syringing with soap-suds or tobacco water, 
or a strong decoction of quassia with soap-suds: also, a weak solution 
of chloride of lime is said by Mr. Andrews to preserve plants from 
insects if sprinkled over them. The following recipe is also highly rec- 
ommended in an English horticultural journal as being almost infallible 
j"for mildew, scale, mealy bug, red spider, and thrips:" Two ounces 
(flour of sulphur worked into a paste with water, two ounces washing 

I' soda, one-half ounce common shag tobacco, and a piece of quicklime 
about the size of a duck's egg. Pour them all into a saucepan with one 
gallon of water, boil and stir for a quarter of an hour, and let the whole 
settle until it becomes cold and clear. It should then be poured off, 
leaving the Pediment. In using it, add water according to the strength ^ 
or substance of the foliage. It will keep good for a long time if kept 
closed. 

I A question of considerable interest has arisen during the past year 
among the vine-gTowers of France as to whether the disease known by 

I the name of potirridie^ or rotting, which is in the form of little cankerous 
Sf>ots^ cutting ofP the supply of nourishment, and causing the roots of 
the vine to rot, produced by a species of root-louse belonging to the coccus 
family, and named by Plancheron Phylloxera mstatrix, is not a different 
form of another insect which produces the bag-like galls on some of 
our native North American grape-vine leaves, namely, the Pemphigus 
(Dactylosphoera, Shimer) mtifolice of Fitch. This insect appears early 
in June in New York, and forms small globular galls the size of a pea, 
which grow on the under- side of the leaves, having a somewhat uneven 
and^woolly surface, with a. cavity inside. Mr. Riley, of the American 
Agriculturist, however^ who has made a Specialty of this subject, states 
that in Missouri this mst^^pt has proved very injurious to the Clinton 
grape-vine for several years past, at least as far back as 18G4, and gives 
a gi'aphic description of its natural history and habits, as follows : 

A few femalies, in the spring, statipn themselves upon the upper sides of the leaf, and 
hy constant auction and irritation cauee the leaf to swell irregularly on the under side, 
while the Qp|(>er part of the leaf gradually becomes fuzzy and closes^ so tliat the Louse 
at last siaks from view in the cavity of the so-caUed gall, in the interior of which «he 

-4 ^ . _ 

*|A plaiit of the genus Delphinium or larkspur, D. stapkisagria j thQ seeds of which 
arcj^ narcotic aijid stimulating, and are used for destroying vermin. 
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Fig. 55. 




deposits from fifty to four liundi'ocl or five hundred small yellow eggs. When hatched 
the insects escape from the gall through an orifice in the upper side of the leaf, 
which was never entirely closed, and, taking up their ahode on the young and tender 
leaves, in their turn form now galls. Sometimes one to four mother lice are found in 
a single gall. The galls generally appear ahout May or June, and are commonly found 
most abundant on the Clinton aud Taylor varieties of the frost grape, ( Viiis cordifolia,) 
and not on the Catawba, Isabella, and Concord, which are derived from our wild Vitis 
labrusca. When the mother louse has deposited all her eggs in the so-called gall, she 
dies, and the excrescence dries up. This goes on all the season until autumn, and the 
~ vine having finished its growth, the young lice, finding no more 

succulent leaves, begin to wander and to seek the roots, so that by 
the end of September the ^alls are deserted, and the lice, attaching 
themselves to the roots, either singly or in little groups, cause by 
their punctures little swellings and knots, which eventually become 
rotten. The lice, also, change their appearance under ground, shed- 
ding their skins, and, instead of presenting a smooth appearance, 
becomes tubercled, and the insect passes the winter in the tubercled 
state ; but whether in the spring these tubercled individuals produce 
winged males aud females which rise in the air, pair, and, by de- 
positing; eggs, give birth to apterous females which form the gall- 
producing colonies, or whether they lay eggs on the roots, the young 
from which crawl up to the leaves to found gall-producing colonies, 
is not positively known. 

Dr. Shimer, however, states that he has seen four- winged insects in the 
autumn in galls destroyed by parasites. Mr. Riley, in proof of the the- 
ory that Pkylloxei'a vastatrix^ (Planch.) and Pemphigus viiifoliw^ of Fitch, 
are one and the same insect, in different forms, having different habits, 
states that he has proved by transferring to roots the young grape-lice 
hatched from galls, and by successfully feeding them on those roots, 
that one smooth gall-inhabiting type gives birth to the tubercled root- 
in habiting type: and,also, that our gall insects (Pem7?/%ifsi?it(/bZicp, Fitch,) 
take the root in the fall, on which they cause the same cankerous si>ots and ' 
Fig. 56. swellings as does the P. vastatrix ot Euroi)e, aud 

on which they evidently hyberuate, just as P. 
vastatrix is known to do. Several years ago I 
I found the gall-inhabiting insect in Iowa on a 
wild grape, aud since then, in Maryland, on 
cultivated species. Last year several specimens 
of the gall-infested leaves were sent to the De- 
partment trom a Clinton vine, and, although the 
roots were examined some time afterward, no 
trace of any of the root-inhabiting species could 
be discovered. The remedies i)roposed for the 
root-louse are carbolic acid, sulphuret of lime 
dissolved in water, and an oil known among 
veterinary surgeons as " oil of cade," dissolved in water. These were 
found the best si)ecifi.cs, but none of them have been tried on an extensiv^e 
scale. Perhaps an application of hot water, as recommended for the 
apple root-louse might answer, if the ground were cleared away in 
winter from the roots, and the water not too hot to injure the plants. 
As for the gall insecfs, great care should be taken to gather all the gall- 
infested leaves when they make their first appearance, and to burn them 
immediately, so that none escape to found the root-injuring colonies in 
the ikll and winter. 
The apple or oyster-shell hviTUou^e, Aspidiotus concJiif or )nis^, (Gmelm,) 

Fig. 57, having oblong, llattish, brown scales, with white 

^^JS^^^^^S^^^^S^ <^.i?^s, and the native apple bark-louse, Aspidiottis 
^arrisii, (Walsh,) of which the scale is oval, almoi^t 
^^yyvv. /i^^^^ fl'^t, and of a pure white color, with red eggs, m^y 
"^^^^-U^^c}]) ""^^^^^^ be destroyed when the young are hatching out 0f 




REPOET OF THE ENTOMOLOGIST. 



89 





the eggs in May and June, by washing the trunks and branches of 
infested trees with tvw parts of soft soap to eight parts 
of water, adding lime enough to give it the consist- 
ence of whitewash ; or thoroughly syringing with 
strong tobacco- water and soap-suds. 

The eggs of tiie chinch-bug, JUiyparocliromiis (Mi- 
cropns) leucopteruSj (Say,) an insect which has done 
great damage to grain in certain localities, are de- 
posited in the gi-ound to the number of about five hundred by one 
female. The young larvjB are hatched under the earth, haviu^sf been 
found in great numbers at a depth of an inch or more, Fig. 59. 
and are at first wingless, and of a bright red color. -XX 
They puncture, and apparent^ poison, in both larva 
and pupa as well as i)erfect states, the terminal shoots, /| 
buds, and the most succulent parts of growing plants 
of grain, grass, maize, potatoes, and other vegetables, 
but do not attack woody plauts. There are two broods 
annually and [jerhaps three in the south, the last brood 
hybernating in the perfect state under leaves, or sheltered under stones, 
earth, &c. The insects are most destructive in hot, dry summers, and 
heavy rains are said to destroy them. Early grain is most likely to es- 
cape their ravages. The remedies recommended are rolling the ground 
where the young insects are, if practicable; burning up all the dead 
vegetation and dry rubbish along fences will materially lessen their 
numbers the next season ; when congregated on certain spots, dry straw, 
spread over the [)laceand burned, will destroy numbers; gas lime sown 
oroadcast over intested fields, at the rate of six or seven bushels to the 
acre, is also recommended ; or dropping a handful of gas lime on each 
hill of corn, when infested. According to Dr. Shimer, coal-tar is of no 
use as a remedy. Quails are said to feed greedily upon the insects, and 
should therefore be protected. 

The common squash bug, Coreus [Oonocerus) tristis^ (Degeer,)has been 
extremely injurious to the squash family in many 
parts of the Middle States, injuring the plants in 
larva, pupa, and perfect states, by congregating 
in great numbers around the stem near the 
ground, or on the leaves, and sucking out the 
sap by means of their strong beaks. The eggs 
of this insect are dej^osited in little patches last- 
ened to the under-side of the leaves in June and 
July. It is stated, however, that all the eggs 
are not deposited at the same time. The young- 
insects live in families, puncturing the leaves and stem, and draining 
the sap from the plant. The perfect insects hybernate in crevices of 
walls and fences, and have been found in Maryland in midwinter under 
the bark of rotting trees, from whence they come out in summer to de- 
posit their eggs for the first generation. One of the remedies recom- 
mended is to remove all the earth from the roots as far as they will bear, 
and fill up with a mixture of dry ashes and salt, which will jjrevent the 
insects from burrowing near the root. Another remedy is to trim off 
the under leaves early in the season, laying them in the evening under 
and close to the plant; the insects hiding under them can be found and 
destroyed in the morning. It has been suggested to lay pieces of boards 
along the rows, a little raised from the ground by small stones. During 
the night the insects will congregate under the trap ; the boards and 
leaves, however, should be examined very early in the morning, 
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for as soon as warmed by the sun the insects will disperse over the 
vines. 

The harlequin cahbage-bug, StracJiia Imtriomjcha, (Hahn.,) mentioned 
three years ago, (Agricultural Eeport, 1867, page 71,) has been much 
complained of during the past year as doing great damage to the cab- 
bage in North Carolina and elsewhere. The perfect insect hybernates 
in sheltered places, and the female deposits her eggs in March and April, 
in two rows, cemented together, mostly on the under-side of the leaf, 
and generally ten to twelve in number. In about six days the first 
broods make their appearance, the young larvae resembling the perfect 
insect, with the exception of being wingless. About sixteen to eighteen 
days elapse from the deposition of the eggs to the development of the 
perfect insect. A second brood appears in July, which probably hyber- 
nates (in North Carolina) in sheltered places, it is said that fowls and 
birds will not eat them, and the only remedy recommended is handpick- 
ing, and, as stated in my report for 1867, " as they hyb'ernate in the per- 
fect state beneath bark, under brush heaps or stones, like the cot- 
ton red-bug, it would be well in winter to search for them in such 
situations, and in spring to destroy them on their first appearance 
upon the plants, before they have had time to deposit their eggs 5" or 
if little heaps of rotting vegetables were left as x^laces of shelter, here 
and there during the winter, so that they might be induced to hyber- 
nate under them, they might readily be destroyed in spring by burning 
straw over the heaps. 

In conclusion, the utility of enacting laws in the different States and . 
counties for the preservation of the various insectivorous birds cannot 
be too highly recommended, as birds are no doubt one of the great agents - 
specially designed by Providence to keep in check the myriads of 
insects which would, if left undisturbed, increase so rapidly as to 
totally destroy certain kinds of vegetation. The English house spar- 
rows, recently introduced into some of our seaboard cities, have become 
entirely acclimated, and have increased rapidly, and it is universally 
acknowledged that where they exist in any numbers the caterpillars, 
which were formerly such an annoyance to pedestrians, have almost 
entirely disappeared. There is little doubt that sparrows will also eat 
certain grains and small fruits whenever they can find them readily; 
but, as these birds reside in the cities mostly, this is not of much con- 
sequence, especially as, should they increase too rapidly and migrate 
into the wheat fields so as to become a nuisance, a few birds may much 
more readily be destroyed by shot or traps than the myriads of insects, 
which would lie safely hidden amidst the dense foliage of the shade 
trees, or in the crevices of the bark, where the hands of man cannot 
reach without much labor and trouble. An English paper states that 
out of one hundred and eighteen sparrows killed for the sake of testing 
the amount of benefit or injury done by them, only three were found to 
have been living the preceding twenty-four hours on grain; beetles, 
grubs, and larvjB having been their diet. Out of seventy-five sparrows 
of all ages, there were hardly any without insect remains in them. 
It is somewhat singular that among the multitudes of sparrows and 
other birds imported, we have heard of only one or two instances where 
the robiu-redbreast of Europe has been introduced into the public 
parks. This bird is not only insectivorous, but is also everywhere noted 
for its familiar habits and the sweetness of its song. Toads in gardens 
are great insect destroyers, and are ever busy at dusk or early in the 
morning searching for insect prey. Instances have this past year been!) 
chronicled of their eating even the acrid potato cantharis {Lytto^ 
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mttata, &c.) and tlie nauseous-smeUing squask-bug. In slxort, it may 
be plainly stated tbat without the cooperation of certain birds, animals 
&c., this country would be overrun with insect pests; and it has been 
found that in most cases wherever certain birds have been destroyed 
as injurious to some of the crops, the farmers have been overrun with 
gnib- worms, wire- worms, &c., for years afterward, and have only been 
too glad to import again the very same species of birds for which they 
once paid so much per head to have destroyed. 

TOWIJEND GLOYEE, 

_ „ _ JSntomologist and Curator of the Mtiseum, 

Hon. IIORACE Capeon, 

Gmnmissioner. 



REPORT OF THE CHEMIST. 

Sir: The work of the laboratory during the year 1809-^70 Las been 
mainly of the same nature as during the preceding year. Theefforts to 
lessen the number of analyses of an unimportant nature in their bear- 
ing upon agricultural science, have been so far successful tliat the 
number accepted and performed hias^ for the first time, been witMu 
the means of the laboratory to complete 5 and the new year opened witli 
no work remaining on hand except the general investigations whicli 
will extend at least over the ensuing year. This fact affords ground for 
the hope that the time is not far distant when all the efforts of tlie labo- 
ratory tnay be directed toward questions of vital and general importance. 

The analyses performed include a large number of mineral determina- 
tions, undertaken at the instance both of scientific men and explorers; 
assays of ores of the precious and other metals ^ analyses of soils, among 
wMch will be mentioned the alkaline soils from Hevada: marls, guaiio* 
marsli inud, peat, saline matters from the plains, artificial and natural 
fertilizers, not included in the above; wines, grapes,* investigations 
made at the request of different States; proximate analyses of plants; 
cases of suspected poisoning, both of human beings and animals ; Indian 
food materials; meat extracts; mineral waters; residues from the same; 
refcisefrom several manufactures ; and lastly the answering of a large 
number of letters of inquiry from farmers, brewers, and other sources, 
upon questions touching the industrial arts and manufactures connected 
with agriculture. This correspondence involves great labor, and the 
expenditure of mucli tiip e. It requires a certain and extended acquaint- 
ance with the status of these arts at the present day, for which M<jttaint- 
ancemuch time is expiBUded whicli would otherwise be besfowed on 
matters strictly connected with the laboratory. This fdnetiOii of the 
chemical division, although a severe tax upon it, is both b&^^ to 
the farmer, and may be: considered as but the dischaa>ge of a just debt 
incuixed by the Department in obtaining, jus it does, thr<?ug^ its statis- 
tacial division, invaluable information from the peoj>&i V ■ 

Besides the work ali^eady enumerated, tlie importi^t investigation of 
tlie Cereal erops^ w^ alluded to iii the rejjort for iSGS, h^ 

been coMirieiiced, Thefe have alreMy been collected from various 
parts of the tfMfe^^ above seven liundred a^ fifty specimens, de- 
rived froii over IccaLities, of corii, wheat, rye, and oats, 
representing aVeMge crops ill the sev^^fai/States and Territories, and 
raised under conditions so yasfly diferent .xi^ regards climate, elevation, 

■ #■ 
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and soil, that thQ results of tlieir examination may naturally be expected 
to lead to some insight into the effect of such conditions upon vegetable 
grovv'th and nutritive value. 

For the careful and uninterrupted conduct of these inquiries it was 
found necessary during the year to fit up a small laboratory to be spe- 
cially devoted to this object, and which has been made as complete as 
the limited appropriation would allow. The services of an additional 
assistant have been secured to commence the work, who has been occupied 
since ^^eptember last with the necessary preparations for so large an 
undertaking. Those who are engaged in the examination of vegetable 
substances by proximate analysis know how unsatisfactory and con- 
flicting even the best systems adopted by the most eminent chemists 
are, and how imperfectly the present knovvledge and chemical literature 
afford guides for the rapid and accurate performance of this, probably 
the most extensive work of the kind ever attempted. Even the most 
accurate researches made upon plants in German schools, and to be 
found only in certain European journals, show us the incomplete and 
unsatisfactory condition in which proximate analysis stands at t^his time. 
The most recent examination's made upon cereals, either in this country 
or abroad, leave very much to be desired both as regards exactness and 
comprehensiveness. As an illustration, the methods for the determina- 
tion of starch, gum, cellulose, &c., are exceedingly unsatisfactory and 
inexact, partly owing to the adoption of imperfect processes, and partly 
to the assuming of the proportions of some ''by difference," results from 
which modes disfigure even the most recent investigations. 

A portion of the time of the assistant detailed for this work has been 
expended in the experimental comparison of various processes used in i 
some of these determinations, with the view of arriving at results from 
which a general scheme of work may be deduced. 

Among' the analytical work donei in the laboratory, some few instances 
are found possessing a general interest. I theretore select them for such 
remark as seems indicated, leaving the mass of our work in this direc- 
tion without further detailing it. 

ARACHIS HYPOGEA-— a^lOXJND NUT— PEANUT. 

Mr. Thomas S. Pleasants, of Petersburg, Virginia, in a paper on the 
diversity of vegetable productions — reference being chiefly made to 
their suitability for that State — published in the Annual Report of this 
Department for 1867, has called attention to the value of this plant as, 
an article of food suitable for cultivation in the southern counties of 
Virginia, and states (p. 252) that under careful and judicious manage- 
ment it will yield fifty or sixty, or from that to eighty bushels, per acre, 
worth from $1 50 to $2 50 per bushel. The market price at this time 
is $2 25. As there are many portions of other States equally favorably 
situated for the growth of this plant, and as many applications have 
been made to the Department to ascertain what mineral elements were 
necessary for its successful growth, an analysis of the husk and nut was 
made, with the following result : 

1. Husk and nut in 100 parts — 



V^ater 2. GO 

Albuminous and ^brous matters and starcli 79. 26 

Oil 16. 00 

Ash 2.00 

Loss 1 0.14 



100.^00 



/ 
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2, Jlmk and ftecd ticpaaratcly ; 

Seed. Husk 

Moisture , , , 2.61 2.61 

Albnminoiis matters aud iiirxua 79 71 trace 

CeUuloeo-- 85,49 

1.77 11,90 

16.(X) 



100.00 100.00 



The weight of ilie husk is to that of the seed as 1:16, The asli of the 
seed consists of salts wholly soluble in water, they being phosphates or 
the alkalies, with traces of alkaline chlorides and sulphates. The phos- 
phoric acid is chiefly united with potassa; The ash of the husk differs 
in containing chiefly common salt, and phosphates of lime and magne- 
sia. The amount of oil which the nut contains is very large ; it varies 
according to latitude and other favorable conditions 5 and in the south 
of France and other countries of Mediterranean Europe the seeds are 
pressed to obtain the oil, which is applied to table use. The ware, or 
pressed cake, is used both food for cattle— in which it resembles lin- 
seed cake— and also is exported to Great Britain for use as a manure. 
If any surplus remains after sending the nut to market, it might be 
used as winter food for cattle. As the whole of the oil and albumen lie 
in the nut and not in the husk, there is little nutritive material in the 
latter. .The most of the French cake is derived from seed grown in Al- 
giers, where the plants flourish vigorously, and afibrd much more oil 
than those grown in this county. It is possible that the farther south 
thenut is grown the more oil will be developed in the seed. The Al- 
gerian growth furnishes 25 to 27 per cent., and the ash of the cake as 
analyzed by Di. Anderson, Of Edinburgh, amounted to 1.25 per cent 5 the 
nitrogen of the cake amountied to 5.39 per cent. As the quantity of oil 
in the Yirginia growth is less than in that of Algiers, the percentage of 
albuminous material is higher, and probably amounts to alittle over one- 
thiird of the whole product, which would bring the nitrogen eleni^nt up 
to 6 per cent. 

The result of an analysis of the cake^ or mare^ of the Armhis liypogea 
is given m the Transactions of the Highland and Agricultural Society 
of Scotland, vol. 6, p, 556. (Edinburgh, 1855.) The sample was for- 
warded from Bordeaux to Edinburgh, and the analysis made by Dr. 
Anderson ; a second sample imported into Leith was also examined* 
The composition of both is given here : 

Bordeaux. :Iieith- 

Water- 11,56 10.01 

Oil ^ 12.75 6.7S 

AlbmniBoiia compomids,.— v - 26. 71 33. 85 

Fiber....... -...>,..-.,......„..... 45.00 45.58 

Total .............w—...-. ,. 100.00 100.00 

Nitogen,,.....,., 4.27 5.39 

~* "^*7rr7^^ VJ^hosphoi^ 0 08 0. 52 

As the ash c6n^ soluble phosphates, (phosphates 

of sodafii^d df ammonia^) wia^^ salt, tlie most 

usefol artificial Manure wto is one which contains 

the materials of a Mpeiilos^P^hatej^^^^^ made— bones in pow- 
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der, fermented with wood ashes, (uuleached,) or the prepared superphos- 
phates made in the market, or by the farmer himself. 

SUaAR-HOUSE REFUSE. 

A sample of this material, sent by Dr. William S. Eobinson, of Hat- 
borough, Montgomery County, Pennsylvania, contained, by analysis: 



Water 8. 03 

*Organic matter 71.28 

Phosphate of lime 5.09 

Sulphate of lime 7. 51 

Silica, (insoluble) 5.09 

Alumina, oxide of iron, and smaU amounts of alkahne salts 3. 00 



100. 00 

The mass consists of the waste of sugar while being filtered, and 
besides the uncrystallizable debris it contains some of the materials of 
the filters and the clarifiers. It is a material much used as a manure by 
the farmers of the vicinitj^ of Philadelphia. From six to seven tons 
are applied to the acre, and good crops of grain or grass resrlt. The 
mineral ingredients are useful, though in small amount, and the organic 
matter is largely of a soluble nature, yielding also a Small amount of 
nitrogen. Being of a gummy and saccharine nature it is much less val- 
uable as manure than a similar amount of fibrous vegetable matter. 
But as its cost is very low, (less than $2 per ton,) it is a valuable ingre- 
dient for a compost, to be made within a small distance from the supply. 

Sugar-house waste is generally stated to be the waste bone-black ot 
the sugar-refining process, accompanied by the impurities and scum of \ 
the sugar while in the tiuid condition. Whatever materials may have \ 
been used in the process of refining will, of course, be found in waste^ i 
such as blood, glue, size, plaster, or powdered quick-lime. It is stated 
that it often contains from one-fifth to one-fourth of its weight of blood, 
and is therefore considered from four to six times more powerful than 
animal charcoal alone. Where these matters are abundant the propor- 
tion of carbonized bone-ash must be correspondingly deficient, and 
hence it is that the material may have very different compositions and 
values. In Browne's Field Book of Manures, New York, 1850, two 
analyses of the refuse are given, and are here apijended : 

Ko. 1. -No. 2. 



Charcoal 34 12 _ 

Phosphates, and carbonates of lime and magnesia 62. 25 65 

Sugar, and omanic coloring matter, with isinglass 2. 35 10 

Water 1.40 13 



100. 00 100 



In these the bone-black is the most abundant ingredient, and the value 
of the article depends on the phosphate of lime it contains; but in the 
samples from the refinery, at Philadelphia, the bone-earth is the least 
ingredient, and the phosphate of lime is small in amount. The blood 
element also is small, as is shown by the small percentage of nitrogen 
which it affords. It is chiefly composed of unburned bone, charcoal, 
with a large amount of waste organic matter, and uncrystallizable sugar, 
and it cannot make a valuable material for composting with other sub- 
stances, either animal or vegetable, to form a valuable and expensive 
manure. i 

* Qontaiiiiiig nitrogen 1.355 per cent. = 1.63 per cent, of ammoniq.. ^ 
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RESIDUE PROM ALUM SPRINaS. 

A sample of residue from the boiliug down of the water of a mineral 
spring in the neighborhood of Abingdon, Yirginia, forwarded by Mr. 
Jacob Eodefer, yielded| on examination: 

Sulphate of lime 22. 61 

Sulphate of soda 6. 89 

Sulphate of alumina^ ^ 

Sulphate of u'on ] ."^^'^^ 

Sulphate of magnesia 6.91 

Sand 6.78 

•Soluhle silica 0.94 

Organic matter traces. 

Moisture and combined water 3:5. 76 

100 00 



Water of this and other springs of the vicinity is much in demand, 
and the mass obtained by drying down the water in kettles is called 
^'ahim mass." It is a dry powder, neither efflorescent nor deliquescent, 
and of a strong and unpleasant styptic taste. It is sold by the ounce 
i to those at a distance from the springs. The souixes of these waters 
( evidently have a close connection with the beds of gypsum and rock-salt 
about eighteen miles distant from the court-house. 

COAL. 

Sample from Palafox Grant, on the Rio Grande, thirty miles above , 
j Lorado, Webb County, Texas ; approximate analysis : 



specific gravjty, 1. 333 , , 

Wafer, (at 140^ C) 2.53 

Voljitile combined matter, driven off in a closed vease] at a red heat 38. 81 

Fixed carbon 45. 10 

Ash : 13.56 



100. 00 

Coke 5«. 66 

Ash, white, slightly acid ; coke, friable. 



This coal has no caking property, and is distinctly lamellar. In chemi- 
cal constitution it is analogous to the Virginian free-burning coal de- 
scribed by Professor W, Johnson in his report on coal, (made to Con- 
gress, 18M.) It is brittle, laminated, and has an imperfect couchoidal 
iiacture. 

GYPSUM. 

A sample of gypsum rock from Smythe County, Virginia, for.warded 
by Hon. John W. Johnston, yielded, in 100 parts : 



Moisture, (hygroscopic) - 6. 63 

Or^^aiiic matter and water of combination 13. 50 

Sulphate of lime 62.417 

Carl M)Ti ate of lime 1. 363 

Magnesia trace. 

Alumina, oxido of iron, and traces of alkaline chlorides - . 11. 02 

Sand 5.07 



100. 000 



It is a semi-crystalline rock, banded like gneiss, with layers of pure 
aclcular prisms of sulphate of lime, from one-third to one-half inch thick, 
>^hich are separated by bands of gray amorphous, aluminous rock. This 
^;ypsum burns very white, and appears to be well adapted for all the 



96 AGRICULTURAL REPORT.. 

purposes to which it is generally applied. The above constitution shows 
it to contain 75 per cent, of pure crystalline gypsum, 6 per cent, of inter- 
stitial water, and 18 per cent, of impurities. 

Dr. Edward Palmer brought to the laboratory from Western Kansas 
prairies a sample of what is called ^' alkali " of the western plains. It 
was in the form of a dry, milk-white powder, mixed with bleached 
leaves and coarse grass. It did not effervesce with acids, nor did it 
exhibit an acid reaction to test-paper. It contained : 



Water 3.f5 

Insoluble clay 1.5 

Chloride of sodium traces. 

Suli>hate of soda ^ 94.6 



99.7 



It is consequently a native sulphate of soda, which, from the small 
amount of water present, may be classed as anhydrous. There is no 
evi<lence to show that it is a product of volcanic action. It differs from 
the varieties of mirabilite of Dana in the small amount of water, which 
we may conjecture h^ been lost during the prolonged heat of summer. 
It Qiay owe its origin to the decomposition of sulphate of lime, which 
is so largely present in the soils at the foot of the Rocky Mountains and 
Sierra Nevada series, by means of carbonate of soda occurring as 
efflorescences on soil. The usual origin of sulphate of soda is either 
directly from volcanic sources, or by the delivery of springs containing 
the salt derived from preexisting sedimentary beds. In a few cases it 
is derived from the oxidation of sulphur in bituminous strata, or in 
p^Titiferous beds, which, reactin^g on common salt, produces thenardite 
or other forms of sodic sulphate. 

MARLS — THEIR USE AND INFLUENCE. 

There is no class of substances which is more frequently examined 
in this laboratory than the marls found in the several States. Hundreds 
of them are constantly being forwarded. It would be unnecessary to 
swell the report with returns of their composition, although to the 
different States there could be no contribution of greater value to their 
agriculture than a thorough examination and report upon the extended 
marl beds, mineral deposits, and sources of lime for agriculture. Science 
now no longer looks on marls and similar deposits as merely such a 
weight of earthy materials, composed of a certain number of hundred- 
weight of sand, or so many pounds of lime, magnesia, and oxide of iron, 
added to the soil to directly increase the amounts of these substances,- 
but also as composed of substances possessing physical properties and 
chemical affinities whereby they react upon the farm-yard and other 
manures, wlien brought into contact with them, and become detainers 
for a more or less lengthened period of some of the richer portions of 
the compost heap, and prevent their removal from or loss to the soil by 
the w^ashiug influence of rains. If this did not occar we should nevei 
find ready formed ammonia and nitric acid in all fertile soils, and 
soluble chlorides and sulphates which are afterward found in the ashes 
of plants. The experiments of Professor Way are well known, in which 
he proved the power of soils to absorb and' retain mineral matters iu 
solution, and to deprive a solution of a certain percentage of its saline 
matters. In passing a solution of ammonia through several soils, ho 
found that all soils had the power of retaining a portion of that bodyi, 
, some more and some les!$. He also observed that lime, magnesia, potash!, 
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and phosphoric acid were absorbed by all soils to a considerable extent. 
Way also showed that cultivated soils not only absorb free alkalies and 
acids, but have likewise the power of separating ammonia, potash, and 
other bases from preexisting combinations. He operated on single 
solutions, and it might be objected that no inference could be safely 
drawn as to what an actual soil might do if the conditions were varied, 
so that, instead of one solution, several, or a mixture of several salts 
dissolved, were to be presented to that soil ; and as this is what actually 
occurs, it became necessary to interrogate nature by experiment on this 
point. Voelcker's experiments on the action of soils on liquid manure, 
and on sewage percolated through them, showed how very inferior sandy, 
soils were to calcareous clay soils in their power of retaining ammonia 
and potash. If the manure added contained any lime, much more of it 
was removed by the sandy soil than by the clay; and as regards com- 
mon salt, there seemed no special attraction exerted by any soil, how- 
soever different might be its composition, the chloride of sodium 
diffusing itself out from every soil in the rainfall. From these and 
similar experiments, it is rendered evident that there is an inherent 
power in soils which results in storing up mineral food, and that this 
power is not confined to one particular kind of fertilizing matter, but 
applies to them all, and is exhibited in a manner modified by the special 
constitution of the soil. Another very important fact deducible from 
Voelcker's experiment is, that this absorbing and detaining i)ower of 
soils is not exerted on very weak solutions. IsTeither the ammonia, 
potash, phosphoric acid, nor other fertilizing matter contained in a 
solution, were ever completely absorbed by any soil, however weak or 
concentrated the solutions were which were filtered through the soil. 
^' Indeed," says Voelcker, " if the solution of saline matter brought into 
contact with the soil be very dilute, scarcely any absorption of ammonia, 
potash, or phosphoric acid takes place." This latter statement is very 
important, as it shows that sewage of towns is of no value when very 
dilute, (and it is almost always too dilute,) since the soil, though possess- 
ing highly absorbent powers, has not the power of overcoming the 
affinity of the water of the solution, and hence it withdraws none of 
the fertilizing matter of the sewage. One of the uses of calcareous 
marls, therefore, upon sandy or pure clay soils, is to increase the power 
of such a soil to absorb ammonia and potash. Carbonate of lime 
absorbs six times as much ammoniacal salt as stiff clay. If it were not 
for this retentive power, carbonate of ammonia, when present in the soil 
and carried down by the moisture in the wet season, would, when the 
season is dry and the solar heat strong, be carried to the surface of the 
soil and evaporated at once. It is in this way that gypsum (sulphate of 
lime) acts, hindering by its presence the dispersion of the greater part 
of the ammonia. These soluble substances are constantly rising and 
falling in the soil, according as it is wet or dry, cold or heated. These 
matters descend during rain or in winter, and rise during the warmth 
of summer, when the evaporation is greatest and when the plants need 
more moisture and food. The ascension of these matters varies thus 
every month, and thus the analysis of a soil at one period of the year 
does not exactly represent its composition at another ; it is variable at 
different times, and, therefore, no exact idea of the chemical or physical 
properties of a soil can be obtained by a single analysis, no matter how 
accurately conducted. 
7 A 
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Marl and much from Jaclcsonville, Florida, 




Muck. 



Water 

OrgaDic matter. 

Carbonate of lime 

Alumina and oxide of iron 

Phosphoric acid 

Sulphuric acid 



41.80 
27. 10 



Ash, 31.10 



100. 00 



These are worthy of notice on account of their essential dissimilarity. 
The marl is derived from the great source of the limes of the State, the 
underlying coral beds, and contains but little vegetable matter, while 
what is termed muck is almost equally composed of earthy aud vegeta- 
ble matter. The mixture of the marl and muck together would improve 
both. 

Marly marsh miidj &c. 



Water 

Organic matter 

Silica and insoluble silicates. 

Sand, &c 

Alumina and oxide of iron . . 

Lime 

Lime, (sulphate) 

Carbonic acid 

Sulphuric acid 

Phosphoric acid 

Chloride of sodium. 

Chloride of potassium 



Marl. 



1. 04 
1.90 
38.21 



1.35 
29. 80 



22. 35 
1.93 
0. 03 
0. 39 
Trace. 



100. 00 



Marsh mud. 



No. 1. 



1.91 
10. 46 
72. 08 



13. 36 
1.30 



Trace. 
Trace. 
Trace. 
^. 89 



100. 00 



No. 2. No. 3, 



1.25 
9. 77 
72. 30 



10. 43 
2.71 



0. 93 
0. 98 

Trace. 
1.63 

Trace. 



100. 00 



2.04 i 
14.02 i 



07. 80 
6.21 



3.93 



4. 48 
1. 52 



100. 00 



The marl and IS^os. 1 and 2 of the mud were from Savannah, Georgia. 
The last (No. 3) from "Burnside's Island." Nos. 1 and 2 show the influ- 
ence of brackish water in the unusual quautity of alkaline chloride 
present. No. 3 shows the influence of sea-water in the unusual amount 
of these chlorides, especially the sodic chloride, and its abundance 
implies that there is no outlet or drain in that marsh. 

BEET SUGAR. 

It is remarkable that as yet the returns of the. growth of sugcir beet 
in this country have not shown an approach to that amount of sugar 
which is yielded by the growth of France ajid Northern Germany. The 
department has received several letters from various beet cultivators, 
l eciting the results of their efforts in growing seed of the varieties ob- 
tained from Vilmorin & Company, of Paris. In the cultivation of a plant 
whose juice contains not merely sugar, but many other substances, which 
undergo decomposition or suffer change of constitution as the plant ma- 
tureSj it is difhcult to determine at what period the proportion of sugar 
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is iu greatest amount relatively to tlie other organic matters, whioh'latter 
may so interfere with the separation and crystallizing of the sugar as to 
reuder a juice which is rich iu sugar not so manageable as poorer juices. 
According to Michaelis, who has devoted considerable time to the exam- 
ination of the juice of the sugar beet, (Zeitschrift fUr Eiibenzucker-In- 
dustrie, Band v, p. 261,) the following substances are present : 



1. Sugar. 

2. Black oxitoaWe matter. 

3. Pecten. 

4. Fat. 
5.. Gum. 

6. Legiimin. 

7. Albumen. 

8. Phosphorio acid. 

9. Oxalic acid. 
10. Citric acid. 



11. Acid peculiar to beet. 

12. Cblorine. 

13. Potassa. 

14. Soda. 
IB. Silica. 

16. Iron. 

17. Manganese. 

18. Magnesia. 

19. Lime, 



To these have since been added sulphuric acid, asparagin, and some 
matters derived from humin and ulmin. The vegetable acids present 
in variable proportions are. likely to interfere at times with the stability 
and capability of separation of the sugar by impeding its crystallization, 
Mr. E. C. Erfling, of Council Bluffs, Iowa, informs the Department 
j / (December, 1870) of the result of his growth of white Silesian, as pro- 
/ duoing a fair aud good-sized beet, the juice of which, on the Ist of Sep- 
I tember, yielded 6 per cent, of sugar. The crop was dug on the 15th of 
October, and a space equal to ten feet square (planted one foot apart 
each way) yielded 216 pounds of root. This was an average of the whole. 
He also cultivated other varieties. By selecting roots of 3 pounds weight 
j and examining the juice for sugar, he obtained, from the white Silesian, 
12 per cent. ; VilmoriU; 11 per cent. ; Knamer's electoral, 10^ per cent. 
Beets of this last variety, weighing 12 to 16 pounds, yielded an average 
equal to the last-mentioned figure. No sugar was manufactured at the 
farm during the year, the object being to ascertain the possibility of 
growing beet in that locality. 

In a communication from Chatsworth, Livingston County, IlliipLois 
dated December 21, 1870, the Department is informed as follows ; 

Of the seeds sent ma for experiment during 1870, 1 have the honor to report, first, 
the varieties of sugar beet, viz : No, X, white Silesian green top; No. 2, Vilmorin's im- 
proved ; No. 3, Knamer's improved imperial ; No. 4, Knamer's improved electoral ; No. 
5, white Silesian red-top ; No. 6, Knamer^s electoral. They were sown in drills 18 inches 
« apart on the 23d of April, and cultivated exclusively by hand, kept entirely free of 
weeds, hut not earthed up, as is usual in the cultivation of beets for sugar. This was 
done for the purpose of determining the relative growth of each variety above ground. 
No. 1 grew above ground 4-^ inches; No. 2 grew above ground 3 inches^ No. 3 grew 
above ground 3 inches ; No. 4 grew above ground 4 inches ; No. 5 grew above ground 
inches ; and No. 6 grew above ground 6 inches. Nos. 2 , 3, 4, and 5 gave at the rate 
of 8.75 tons per acre ; No. 1 gave 10.25 tons per acre ; No. 6 gave 12.50 tons per acre. 
Topped at the intersection of the crown with the body of the beet. By polarization, 
they gave, the weight of juice being taken by Brix's saccharometer, as follows : 



Numbers. 


Bris. 


Su^ar of 
polarization. 


Not sugar. 




12.25 
12.25 
13. 00 

13. 25 

14. 00 
1.3.25 

13. 25 

14. 00 


10. 24 
9. 31 
9. 97 
10.51 
11.24 
10. 35 
10. 29 
10. 57 


2.111 
2. 94 
3. 03 
2. 74 
2. 70 
2, 90 
2.96 
3.63 






4 


5 


6 


7 


8. 


( 
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No. 7 was imperial beet, of our own impoi tatiori, and No. 8 was electoral beet, seed 
raised by ourselves. It will be seen from the above that the best results were obtained 
in every case from the electoral seed, but it must also be acknowledged that the seed 
of the other kinds was, much of it, impure, cr mixed. The polarization was made No- 
vember 24, after they had made their fulJ growth, and were sufficiently touched by frost 
to develop their full amount of saccharine matter. 

WESTERN, OR "ALICALl" SOILS. 

G. P. Huntiugton, Vice-President of the Union Pacific Railroad Com- 
pany, forwarded to the Department three samples of soil, marked Nos. 1, 
2, and 3, from the neighborhood of theTrnckee River, in Western i!^evada. 
Although presenting some difference in physical texture, they are soils 
of the same character, and derived from the same mineral source. They 
arriv^ed in two barrels and one box, and were selected from different 
though not distant locations, near White Plains Station, on the Union 
Pacific Railroad, in IIS^ 48' west, and latitude 39^ 54' north. Elevation 
of the White Plains Station, 3,291 feet above sea level. The station lies 
north of the Mirage Lake, a body of water a little over one mile long, and 
of square figure, occupying a portion of the level plain called alkali flats, 
along which the wagon-road and railroad run their course. The soils 
of the locality present some features which are interesting, because 
they are soils which may be considered primitive and not yet brought 
into cultivation. They are also in a locality where the annual fall of 
rain is small and the evaporation so much greater, that not only is the 
superficial soil deprived of its water, but also the overflow of basins 
of water situated on a higher level, on the base of the Sierra Nevada, 
is unable to run any continuous course without drying up completely, 
as do the rivers and streams farther south, in the Mohave and Gila 
Basins, and along the Mexican border. ( 

The examination of these soils has been conducted in three directions : 
1. As regards their physical properties. 2. As regards their chemical 
constitution. 3. As regards their capability of sustaining vegetable 
growth. 

Is*. Physical properties. — The three soils are all of a greenish color, vary 
ing to light yellow or darker brown, in proportion as the amount of clay 
of a fine yellow texture, or reddish sand-rock, or greenish amphibole pre- 
vails. No. 1 is the darkest, then No. 2, and No. 3 is of the lightest tint. 

Taking ordinary water at 60^ F. as the standard, a given volume of the 
three soils weighed as follows. The method adopted was to pulverize * 
the soil very finely, and to fill a beaker to a given line with the powder, 
not shaking down unduly in any of the samples. The weight thus ob- 
tained was contrasted with the weight of the same bulk of water. 



Water 83.500 grams. 

No. 1 106.370 grams. 

No. 2 93.850 grams. 

No. 3 89.701 grams. 



' This, while it does not give the relative weight exactly, shows still the 
light character of the pulverized soil. 

Soil taken from barrel No. 1 is the least clayey of the whole, falling to 
powder very readily when dry 5 the color is a dark gray and yellow green. 
When the finer clay has been washed away by elutriation from the heavier 
particles, there remains, 1. Angular quartz grains, hornblendic grains. 
2. Reddish sand-rock, scales of mica. 3. Shields of cypris, comminuted 
shells of testacea. 

The soil from barrel No. 2 is lighter in color, does not fall into fine 
powder so readily, and the soil in drying aggregates into nodules capa- 
ble of passing through a mesh of l^inch. The plan of elutriation yielded : 
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1. Cypris shields, fragmentary slielly particles. • 2. Quartzose, horn- 
blende, porous calcareous rock, particles of quartz, scales of mica, round 
clay casts. 

Soil No. 3, (from the box,) lighter-colored than No. 2, less absorbent 
and adhesive, otherwise in texture closely resembling No. 2. Elutria- 
tion disclosed, 1. Dark green amphibole grains, feldspar fragments, red 
sand-rock, mica scales. 2. Cypris shields, flattened, discoid, helical 
shell, (planorbis*?) 

There are few masses in these soils larger than coarse sand, so that 
they are good examples of material deposited in tolerably deep and stiU 
waters, the mateiial derived chiefly from hornblendic and feldspathic 
clay rocks. There does not appear to have been any transport of lime- 
bearing rocks, the lime found by analysis being that of the testaceous 
fresh-water coverings alluded to. 

Cliemical constitution. 

In 1,000 parts. No. 1. No. 2. No. 3. 

Moisture 17.17 25.00 40.27 

Saline matters soluble in water 45. 90 70. 36 87. 50 

Earthy matters insoluble in water 936. 93 904. 64 872. 23 

1,000.00 1,000.00 1,000.00 



Along with the moisture are reckoned very slight amounts of vegetable 
matter which were in the soil, not, however, su&cient to tinge the solu- 
tion of soda carbonate acting upon the soil tor one hour at a boiling 



temperature, 
as of glass. 



There was here and there a slight bunch of fibrous roots 



Saline matters soliihle in water, solutions slightly alJcaline, 

No. 1. No. 2. 

Chloride of sodium and potassium 4. 07 5. 760 

Sulphate of potassa 0. 11 0. 306 

Sulphate of lime Q. 41 0. 97 

Sulphate of magnesia faint trace, trace. 

Iron trace. 

Phospboric acid trace. trace. 

4.59 * 7.03 



No. 3. 
7.11 
0. 38 
1.26 



trace! 



8. 75 



Earthy matters insoluble in water. 

No. 1. No. 2. No. 3. 

Silica, &c 70. 80 68. 98 72. 05 

Soluble silica 1. 05 1. 05 0. 81 

' Peroxide of uron and alumina 8. 59 9. 34 14. 94 

Carbonate of lime 18. 10 18. 84 9. 26 

Magneisia traces. 0. 53 0. 46 

Pbospboric acid traces. 0. 60 0. 43 

Cbloride of sodium 0. 34 0. 42 0. 31 

Potassa 1.12 0.12 1.26 

100.00 99.88 99.52 



It is evident on inspection of the analyses that these soils are not infer- 
tile. They are not wanting in any of the elements of soil which the 
inajority of plants require, and the inspection of the coarser parts of 
tlie clay shows that the mineral matter of which it is made up is of 
tliat character to supply by its degradation a reasonable amount for 
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future demands. There are silieates of liaie and of iron, of aUiminay 
aud of potash in abundaiace, and thti calcamous matter is in ample pro- 
portion, not requiring addition even during fall-cropping over many 
years. It is remarkable that the lime carbonate seems to be wholly due 
to the presence of the shields ^r sh-elis of the fresh-water ostmeoid 
cypriSj yvMch exist in <;onsiderafcle iiiimbers In the clay, and which may 
be readily exposed by €lntr?a4adn. Th^ existence of this recent ]5nto- 
mostracan points to the existence of largo beds of fresh water at no 
distant period^ coyering up this district, and as all the samples of ela;^- 
abound iu this shell, the probability is that the inland sea extended to 
the very lower slopes of the Sierra Nevada, of which sea the present 
lakes scattered along the base of the Sierra are representatives. Al- 
though the presence of caarbonate of lime is not indicated in any min- 
eral formy but apparently only existing in the shell of the cypris, yet it 
is obvious that this animal secreted it from out of some salt of lime in 
solution in the ^vaters of that time. The per^ect condition of the shell 
indicates that it had its origin in its present habitat, and the conclusion 
is, therefore, that at some not far distant period the surface of this 
region was covered by an extensive inland lake. One of tlie feets ex- 
hibited by the analysis is the unusual amount of matters soluble in 
water which exist in these soils, being: No. 1, 4,50 per cent; No. 2, 
7.03 per cent.> No. 3, 8.75 per cent. These proportions of soluble saline 
matters are so much in excess of what is found in ordinary soils that 
they . diemand iaves^^^^^ the <jausc. infertile soils, in well- 

watered districts, and where there is an abundant fall of rain, the 
sohable saline matter rarely amounts to one-half of one per cent., (0.5,) 
and more commonly ranges around one-quarter of one per cent., 
(0.20-0.33.) Professor Anderson, in his Elements of Agi-icultural Chem- 
istry, gives a few examples of the proportion of soluble salts in rich 
Scottish and other soEs, viz : 

Soluhle matter m mrfacc soiL 

Mid-Lothian 0.23^ 

Perthshire , , 0. 1191 

Island of Aiatigua - . , , 0. 3700 



In the many analyses of soils made in this laboratoryj the soluble 
saline matter has never reached one-half of one per cent. It is to be 
regretted that a uniform method of analysis has hot been adopted by 
chemists for the analysis of soils^ one of the features of which should 
show the per centage of soluble salts, l^he experiments with lysime- 
ters do not supply this needed information. It would not be hazarding 
a misstatement to declare that the poorest of these soils in soluble mat- 
ters contains eight times as much as fertile soils need; and No. 3 con- 
tains fifteen tiuies as much. 

Another point of pcculiarit/ in these soils is the amount of ^jodium 
chloride {<jommon salt) present, it being from three-fourths to four-fifths 
of the whole soluble matter, This is tar in excess of any usual propor- 
tion, and^of what is needed. In the Antigua soil, already mentioned, 
the chloride of sodium did not exceed 0.09 in 100 paits. In many of 
SprengePs;:a3a^i.lyses, as quoted by P. W. Johnston in his Agricultural 
Chemist^ry, ti^e proportion lies between and 0,009. In no case has 
it -appeared WS^^^ In limited sectioiis of a 

country wh^3r^1^d;aRl i^^ 1ms opportunity to settle and 

dfevfloip v«^cta^ioffi/lia^ salt, the amount of that min- 

feM in specim^ns^ eif have a much larger amount. Thus, 
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of the soil. 

the aiiKmut of sodium chloride IJVmMniit out' aud this Honandldl 
shows the uihuei.cc of the rain-Ml iu decreasing the amount of salt in 
the upper layers oi soil, even though at the same time there is a process 
of capillarity going on m warm sunshine, by which the upper layers of 
soil are made ncher in soluble mineral matter than the subsoil All 
soluble sahne matters, however useful or necessary they may be, imnede 
the rapid growth of plants if they are presented too abundantly or in 
too concentrated a solution to the roots of plants. ^-One of the lunc- 
tions ot the soil, 'says Yodcker, "appears to be to transform such 
readily soluble compounds into combinations so little soluble in water 
that they pass m common life as insoluble, but which arestiU sufficiently 
soluble to supply the growing plant with the necessary amount of min- 
eral food m a state of solution.'^ Taking this as a correct statement, 
there is no doubt that one of the causes of infertility in these soils, and 
m the districts from whence they are supplied, lies in thek excessive 
amount of common salt in the upper layers of soil. They are not 
strictly spealang, alkaline " r.oOs ; thoy are rather saUne soils. Their 
alkaline reaction is feeble, and does not appear to be due to carbonates 
of soda or potassa. 

How is this excessive amount of common salt in the soil to be dealt 
with? L Can It be eliminated? 2. Is the extent of territory over which 
it IS spread such as to prevent any physical or textural amendments by 
mixing with other soils ? 3. Do the same natau^al means exist in l^e- 
vada as in Holland for its decrease? Is there sufficient rain-fall i I 
fear that an affirmative reply cannot be given to any one of these ques- 
tions. The only methods of improvement are by admistare or by per- 
eolation. The method of admixtui^e has been tried by exi^erimeuts con- 
ducted in this Department, in which plants were attempted to be grown 
in these soils botJi iu their natural state aud when admixed with varia- 
ble proportions of fine white sand. The experiments were conducted as 
follows : A number of pots filled mth the soils Is'os. 1, 2, and 3, were sown 
with seeds of corn, (maize,) asparagus, brassica, rape, and beet, (Vilmo- 
rin's imperial) These were placed in the green-house, with a constant 
heat above 70^ Fahrenheit, and well watered. The seeds sown did not 
vegetate, except the corn, of which a small portion germinated, and 
when the cotyledon appeared above the soil it dried off into a saline 
external cnist, and the interior became soft and black from rot. The 
experiment was unsuccessful. Another set of pots were filled with 
samples of these soils, mixed with sand in variable proportions, and sim- 
ilarly disposed in the green-house. Great care was taken in these latter 
experiments to prevent any loss of common salt from the earth by the 
daily watering, the drainage of the earths into dishes below being con- 
stantly returned. The results obtained from this second set of experi- 
mentB were more encouraging. Three forms of admixture, mnrked 
respectively Nos. 1, 2, and a, were experimented upon as follows : 

No, ClavCOO; sand GOO. 

S Clay IJOOj sand 600. 

^0.2 Clay 200 ; s^nd 600. 

The clay used in these experimexits was that described as Xo. 1 in this 
report, so that the percentage of common salt in the three series of ex- 
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periments in eacli of the pots was, in No. 1, 2 per cent.; in ]So. 2, 1.33 
per cent. ; in No 3, 0.81 per cent. 

Results of experiments No. 1. — The Vilmorin beet grew to one inch high, 
and then died. The whole of the plants were stunted and dwarfed. 
The corn germinated and attained a height of five inches, developed two 
leaves around the stalk, and then died ; the plants also dwarfed. 

Eocperiment No. 2. — Vilmorin beets grew favorably after germination 
fpr two weeks, when they also died; the plants were dwarfed, but green 
and otherwise apparently healthy ; a large number of the seeds planted 
germinated. Of the corn about half the number of seeds planted germ- 
inated, the stems growing to seven or eight inches high, but thin, feeble, 
and not well developed in color. After three weeks' growth they did not 
appear to further mature, but preserved the green color of the leaf as 
long as watered. After three months they were removed from the 
green-house. 

Experiment No, 3. — The seeds of the Vilmorin beet germinated more 
abundantly than in the previous trials. They did not appear to grow 
any larger, individually, than those of No. 2, merely in greater numbers. 
A much greater proportion of kernels of maize germinated in this soil, 
and the plants were much more healthy, two of them tillering with stems 
ten inches high and larger leaf twelve or fourteen inches long. This 
specimen of corn would have continued to grow had the season or tem- 
perature been sufficiently warm, but as autumn was almost over, the corn 
made no progress after three weeks from planting. The cotyledons of 
some of the seeds in this pot rotted in the way described in the record 
of the first experiments. 

These experiments clearly indicate the reason of the failure of growth. 
There was abundance of water supplied in all of them. The failure ; 
was not due to want of water. But even in experiment No. 3, where 
the proportion of common salt was reduced to .81 per cent., the kernels 
of corn rotted after germination, and the beets died after growing two 
inches high. The diminished amount of salt present allowed a larger 
number of seeds to start; but the entrance of the salt too abundantly 
in the growing plant at an early period of life choked out the other 
mineral supply, and the plants ceased to grow. 

This experiment showed a limited success arrived at by admixture of 
the soil, but not to that extent to justify any recommendation being 
made to improve these soils on a large scale, by hauling soil from 
other localities, or by deep plowing to turn up the subsoil and mix it in. 
It is not likely that, at the usual depth to which plows reach, any lesser 
amount of salt would be found in the soil, but the reverse. 

The only mode of treating these soils, then, is by the percolating influ- 
ence of water, which, flowing through the surface soil, and draining off 
into lower channels and river-beds, carries off from the soil a certain 
and considerable amount of the salt. This is naturally accomplished 
by the rain-fall ; for the annual amount of which within this district we 
have no exact data on which to depend. But judging from similar posi- 
tions on our continent, it must be slight, perhaps under seven inches, 
which amount does not fall wholly in the growing season, in which case 
the rain -fall cannot be depended upon for the needed supply of water, 
and hence the only alternative is that of irrigation from distant water- 
courses, the supply from which must be abundant to be of value during 
the first few years. After the growth of salt-loving plants for a couple 
of seasons, and the washing off' of some of the salt by the flooding of the 
fields, then the soil may be deprived of sufficient excess of the saline 
matter to allow of roots, such as potatoes, turnips, &c., being raised. 
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When tlie soil is well irrigated by field flooding, tben almost any crops 
may be raised, but the beet appears to be that which should be first 
cultivated. Potatoes will not thrive except where the soil is well 
washed. 

Inasmuch, then, as from the physical and chemical examination of 
these soils it is evident that they contain no poisonous ingredient, that 
they contain all the elements of fertility, and that the only reason why 
vegetation does not readily grow on them is because they possess too 
much soluble saline matter consequent on the too dry climate and want 
of sufficient river waters, there is abundant reason to hope that, although 
the district itself may not be able to sui)ply water of irrigation in suffi- 
cient quantity, that engineering skill may be brought into play to deiive 
it from those sources where it is abundant and constant. 



MEAT EXTRACT. 

Having received samples from the office of the Quartermaster- Gen- 
eral of the United States Army, an opportunity was afforded of making 
an examination of the " Extractura carnis Liebig," manufactured by the 
San Antonio Meat Extract Company, Texas. 

The extract was of a flesh-brown tint, of agreeable meaty odor and 
flavor, and of that consistency to adhere to the fingers when handled, 
though showing no disposition to settle down rapidly or to tiow, as 
semi-liquids do. It preserves its odor for a considerable time when ex- 
posed to an open-air temperature, (70^ F.,) while at the same time it 
undergoes an appreciable loss of weight l3y drying. By the exposure 
of its solution for several days it undergoes a slow fermentation without 
the evolution of sulphuretted hydrogen. A faint odor of carbon disul- 
phide is mixed with the sweetish-sour fermenting odor. By two experi- 
ments it yielded in 100 parts — 

1. 2. 

Moisture 17.684 17.422 

Organic matter 61. GIG 60. 728 

Mineral ash 20.700 21.850 

100. 000 100. 000 



The extract is readily soluble in water, especially when the water is 
warm, in which case it wholly dissolves. It has a marked acid reaction 
Digested with ether, no matter soluble in that fluid was withdrawn. 
The absence of fatty matter was thus proved. Treated with alcohol, it 
partly dissolved, so that the materials soluble in the two solvents (alco- 
hol and water) may be set down as follows: 

Soluble in alcohol, creatinine in crystals, phosphates, and chlorides of potassium, 
and colloid animal matters , 13. 60 

Soluble in water, creatine, inosato of potassium, sarcine, albumen, gelatine, lac- 
tates, &c 48. 01 

61. 61 



By ultimate analysis the extract yielded on two experiments the follow- 
ing percentage of nitrogen : 

First experiment 9. 38 

Second experiment 9. 55 

Average , 9. 47 
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Of protein derivatives, tlie following: 



Albumen 
Gelatine 



2.6 
7.7 



Total 



10.3 



The ash consisted of alkaline and earthy phosphates and sulphates, 
(chiefly potassium salts.) and alkaline chlorides and carbonates, the 
latter derived from combustion of organic acids. If the nitrogen be 
divided up between the protein derivatives, albumen and gelatine, and 
the creatine derivations, it would be thus : 

Nitrogen in albumen and gelatine 1.48 

Nitrogen in creatine class 7.99 

which would allow the presence of nitro^:enous nutritive elements of 
the latter ckiss equal to 23, 97 per cent., and the total percentage of 
nutritive nitrogenous compounds would be 34. 27 per cent. If fresh 
beef be taken as unity, after the fat and bone are removed, thie extract 
may be compared with it in nutritive value thus : 

In the absence of water it is as 4 to 1 

In the amount of ash it is as 13 tol 

In the amount of nitrogenous principles it is as to 1 

In the amount of nitrogen it is as - 3 tol 

It may be remarked that as this extract leaves much muscular flesh 
and nutritive matter out of its composition, it cannot properly be com- 
pared with the fresh flesh of animals 5 and it should only be looked 
upon as an addition to or supplement of the healthy ration, and not as 
a substitute therefor. 

There is a likelihood that considerable error exists in the minds of 
many with regard to the nutritive value of the several beef extracts 
made after the method described by Liebig; and although there may 
be some diflerence between the extractum carnis prepared by the San 
Antonio Meat Extract Company and that which professes to have the 
stamped name of Pettenkofer on the package, yet the value of any 
extract so prepared is overrated if looked ui)on as a protein — yielding 
aliment in any degree equivalent to fresh meat. These extracts are 
generally prepared upon the following considerations : lean fresh meat 
contains about 25 per cent, of solid matters, of which from seven to ten 
parts are soluble in cold water. More than half of this soluble part is 
composed of albumen and miochrome, (coloring, matter,) which are 
coagulated by heat. Should the solution be boiled these matters are 
thrown down, and there remain only the other soluble constituents, 
which do not exceed from 3 to 4 per cent, of the meat. This is the 
extract of meat of Liebig, when it is evaporated to dryness. It is im- 
possible to recognize in such an extract any great nutritive power, for 
it is made up mostly of two acids — lactic and inosic — with the organic 
bodies known as imsite, or muscle-sugar, creatine^ and creatinine^ along 
with an organic colloidal matter of brown color and sirupy consistence; 
the soluble salts of the meat, chlorides of sodium and potassium, and 
phosphate of potash are also present. Kow, since to obtain one pound 
of this extract it is necessary to make use of 30 to 34 pounds of lean 
meat, or from 45 to 48 pounds of butcher's meat, a belief has arisen 
that all the nutritive matter of this large amount of muscle is concen- 
trated in the one pound of extract. But Liebig never claimed this for it, 
but only called it bouillon, or a concentrated beef tea deprived of its 
albumen, and to which it is necessary to add peas or beans, or some 
substances rich in albuminous matters. It is impossible that nutrition 
can be carried on by extracts such as these, unless albumen, or some sub- 
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stance capable of representing it, be added ; and the pleasant flavor of 
the extract will render even an unsavory substitute palatable. 

It must be i*emeinbered that bulk, as well as quality, is a necessary 
element in our daily meals, and that not merely to support the wear and 
tear of life, but also to supply material for active exercise of body and 
mind, there are required 3 ounces of protein matter as dried meat, or 15 
ounces of fresh, and 23 ounces of carbohydrates, or of starchy, gummy, 
and saccharine matters. This is the daily allowance to farm laborers 
it England, and is somewhat less than is given to field hands in either 

: Scotland or Ireland. This is much below the soldier's ration in any 
country while he is on active service, and very much below what has 
been allowed in our own army during the rebellion. 

I The meat extract of Liebig does not contain within itself all the ele- 
ments of nutrition, being destitute of fatty and albuminous matter, 
without which health and muscular power could not be continued. It 
is an agreeable soup, giving flavor to other articles of nutrition, both 
nitrogenous and amylaceous, and with this understanding it should 
occupy a deservedly high position in the list of commissary stores of 
an army, and ought to be in constant employment in hospitals and sim- 
ilar institutions, where it is deisirable to present an ordinary or nutritious 
diet in the most palatable form. There appears to be considerable dif- 
; ference in the composition of meat extracts prepared by different manu- 

( facturers, which ,js to be regretted, as, since they are sold under a similar 
name, the public are led to believe them equal in value as articles of diet. 

j INDIAN FOODS. 

i Several kinds of natural products, used by certain tribes of Indians 
1 / as food, have been presented to the laboratory for examination by Dr.' 
|/ Edward Palmer, who collected them in person. As a paper upon 
f them is prepared by Dr. P. for this volume, I shall only insert the com- 
' position of the two varieties the analyses of which are completed at this 

time, viz: the ^'soap berry," fSapindus marginatusj and the "juniper 

berry, ^' fjunipertis communis.) 

Soap berry. Juniper bierry. 



I Water, (loss in vacuo at 140^ C.) 18. 16 14. 34 

I Protein compounds, albumen, gluten, &c 14. 44 5. 69 

I Starch 12.10 17.87 

I Sugar 14.71 10.66 

I Cellulose, oil, gum, &c 36. 98 47. 58 

; Ash........:.:.... 3.61 3.86 



100.00 100.00 



I Containing nitrogen 2.31 0.94 



As articles of food or breadstuffs these differ from cereals in the 
diminished amounts of starchy and fatty matters. In the proportion of 
nitrogenous compounds there is considerable variation in these two, that 
of the soap berry being nearly three times as abundant as that of the 
juniper; as far, therefore, as muscle-forming elements are concerned, 
the juniper as a nutritive food is very inferior. On account of the want 
of due relation between the amylaceous and the albuminous compounds 
in both, tlii. breads made of these berries are imperfect substitutes for 
the cereal plants. 

THOMAS AJSTTISELL, 

Chemist 

Hon. HoKAcii: Capron, 

Commissioner. 
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REPORT OF THE BOTANIST. 

Sir : I have the honor to present the following report of botanical 
transactions of the past year, and of the present condition of the herba- 
rium under my charge. 

The additions to the herbarium, comprising upward of four thousand 
species of plants, have been derived from the following sources: From 
the Smithsonian Institution, through the admirable system of scien- 
tific exchanges so extensively carried out under its supervision, a large 
and valuable collection of dried plants, mainly Russian, sent by the Im- 
perial Academy of St. Petersburg. This collection, authentically labeled, 
comi)risesH3ne thousand three hundred and forty-eight species, and is of 
special interest as representing a flora in many points analogous to our 
central and western districts. Also, from the same source, a set of Ger- 
man plants, including about four hundred species, sent by Professor 
Paul Reintz, who, in his accompanying letter, requests in exchange sets 
of American plants. 

Besides these large packages, numerous smaller miscellaneous collec- 
tions have been received, from time to time, through the Smithsonian 
Institution, both from this country and from abroad, including a variety 
of fruits, woods, fibers, and other vegetable products. 

Professor Wm. Boeck, of Christiana, Norway, on his recent visit to 
this country, presented to the Department a choice set of plants col- 
lected by him,during the previous season, in the high mountain districts 
of Norway. 

On the joint recommendation of Professors Torrey and Gray, a very 
full collection of Cuban plants, containing one thousand seven hun- 
dred and fifty species, was procured from the enterprising botanical 
collector, Mr. Charles Wright. A large number of these are recent 
discoveries, now in process of publication in the Revisio Flora Cubaua, 
and the entire set serves to represent the main features of the West 
India flora. 

Of North American plants, contributions have been received from a 
great variety of sources, of which the following may be enumerated as 
the most important, viz : A very choice collection from Southern Ari- 
zona, collected by Dr. Charles Smart, while stationed as army surgeon 
in that district, in 1867. The set presented to the Department, embrac- 
ing nearly three hundred specimens, includes many very rare plants, 
and probably several undescribed species. 

From Dr. C. H. Aid en, United States Army, has been received a col- 
lection of one hundred and seventy-five species, made during the pre- 
vious season in Wyoming Territory. 

A numbered set of Rocky Mountain plants was sent to the Depart- 
ment by Dr. J. T. Scovell, of Central City, Colorado, with the request 
to return the names of the plants so numbered. 

From Mr. J. E. Johnson, of St. George, Utah, have been received, from 
time to time, interesting specimens of live plants, and seeds of such as 
are peculiar to that remote district. 

The explorations of Dr. Edward Palmer, continued during the past 
season in Southeast Utah, Western Arizona, and Southwestern Cali- 
fornia, have made large additions to the botanical material for elucidating 
the peculiar flora of those districts. Quite a number of new species 
are contained in the collections heretofore received, which are now being 
studied and collated, with a view to their early publication. The numer- 
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ous duplicates are eagerly sought by prominent botanists in this country 
and Europe, and will furnish the means for profitable exchanges. 

Mr. E. Hall, of Menard County, Illinois, has continued to forward par- 
cels of western grasses, in illustration of several papers published by 
him on this special subject. From the same source has also been received 
a small set of Illinois mosses. 

Dr. L. D. Gale, of, Washington, D. 0., has also donated to the De- 
partment a collection of plants from this vicinity, including a set made 
thirty years before, together with a collection of the oaks found in this 
District. 

A short excursion made by the writer, in June last, to the mountains 
of East Tennessee, has supplied some desiderata in the general collection, 
including some of the rarer plants of the Southern Alleghanies. It is 
in contemplation to make a more extended examination of this region 
during the present season, (1871,) including collections of living plants 
and seeds of such as are desirable for garden cultivation, together with 
detailed observations and collections illustrating the forest growth of 
this timbered district. 

The active cooperation of the working botanists of this country has 
been freely sought, and the results of their joint labors will appear in 
due time, with suitable acknowledgments of the sources whence their 
material has been derived. In view of the great amount of interest- 
ing material thus accumulated, it is very desirable that some suitable 
means for extended publication should be inaugurated. The greater 
portion of the official time of the botanist has been necessarily taken 
; up in the mechanical work of arranging and assorting specimens, with a 
view to convenient reference and future study. This necessary prepar- 
atory work, which might profitably employ several hands, has allowed 
too little time for preparing results for publication. It is hoped that 
arrangements may soon be made for commencing this more important 
work by a series of illustrated papers on botanical subjects connected 
with the Department collections. Among the subjects requiring earliest 
attention is that of American forest trees, in regard to which much useful 
material has been accumulated sinoe the latest publications on this sub- 
ject. 

During the past season the writer availed himself of a three months' 
leave of absence to visit England, with the special object of acquiring 
information in reference to matters of botanical interest directly con- 
nected with his official duties. The following sketch of an extended 
visit to the Eoyal Gardens in Kew, London, is i^resented as a partial 
result of these observations : 

SKETCH OF THE EOYAL OARDENS AT KEW. 

As a public institution, available for purposes of scientific instruction 
and popular recreation, the Royal Gardens at Kew, in England, do not 
date farther back than the year 1840. At this time they were officially 
transferred from the exclusive hands of royalty to be devoted to public 
uses, being then placed under the efficient directorship of Sir William 
J. Hooker. Much of the present world-wide celebrity of this establish- 
mejit can be directly traced to the persevering, judicious, and enlight- 
ened policy of this official head. A most happy combination of rare 
personal attractions, together with a high order of executive ability, 
joined to untiring industry, enabled Sir William J. Hooker, during his 
directorship, commenced after the fiftieth year of his age, to carry out 
a scheme of improvements which will forever associate his name with 
all that is worthy of admiration in this model horticultural and scientific 
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establishment. Equally fortunate is it that the plans and policy of the 
honored father have descended to a not less worthy son, the present 
director and distinguished botanical e^tplorer, Dr. J. D. Hooker. 

To us, as Americans, the main interest in an examination of such an 
Old World establishment is in the advantage it o^rs of profiting by 
wise experience in directing similar institutions adapted to our own im- 
mediate soil and climate. Hence the accompanying brief sketch is 
offered under the following heads, viz : The gardens and grounds, the 
green-houses, the herbarium, and the botanic museum. 

The gardens and grounds. — The grounds, located about ten miles from 
tlie central business portion of London, and accessible by several lines 
of railway three or four times every hour in the day, comprise in their 
whole extent 345 acres. The general surface, in part fronting the river 
Thames, is agreeably diversified by elevations and depressions. The rise 
of the tide here, varying nearly 20 feet, aflbrds ready means of supply- 
ing artificial lakes, thus giving the additional charm of water scenery 
to the varied landscape. A large portion of the grounds is occupied by 
a heavy growth of native forest trees, composed mostly of beech and 
oak, while shaded paths in imitation of natural rural scenery are bor- 
dered by irregular clumps of rhododendron and holly. In the more 
strictly scientific portion of the grounds, plants, trees, and shriibbery 
are arranged according to the natural orders, either in detached beds, 
groups, or avenues, as best suits the requirements of soil and exx)OSure. 
The plan is to be carried out, as far as practicable, of bringing side by 
side the analogous forms "of different countries, and presenting at a 
glance their peculiar character and special adaptation for local culti- 
vation. Thus an avenue of pines will be set out with European repre- 
sentatives on one side and American on the other. Groups of maples, 
oaks, &c,, will be set out on the same general plan, each species being 
plainly marked with name and native locality. In reference to smaller 
shrubbery and herbaceous plants, distinct beds will be assigned to each, 
banging allied families, as far as practicable, into close proximity. In 
order to carry out these views in detail, much time and labor wiU be 
required, but, even in its present imperfect condition, much useful 
information is embodied, showing clearly the utility of the general plan ; 
and in carrying on the necessary experiments useful experience will 
constantly be gained in reference to the peculiar habits and special 
adaptation of particular plants. In passing over the grounds where 
cultivation has been of longest continuance, the eye will be frequently 
attracted by unexpected forms, often in strange combinations. Thus, 
we meet with magnificent specimens of the cedar of Lebanon, the 
oriental plane tree, and the wide-branching Turkey oak, associated 
with the stiff forms of the Chilian Araucaria^ the Japan Sophora^ and 
American Magnolia. The Himalayan Deodara cedar stands side by 
side with thrifty growths of the American giant Sequoia, Douglass 
spruces and California pines vie in luxuriance with native species, 
while here and there stunted forms show plainly the effect of adverse 
conditions on species which we might theoretically expect to flourish 
in such locations. 

To one accustomed to the exuberance of our native forests in Eastern 
North America, in thus seeing how much can be accomplished in less 
favorable localities in multiplying the forms of cultivated tree growth, 
it is difi&cult to resist the conclusion that a more extended experience 
on our own soil will result in far richer and more varied arborescent 
productions. Hence, there is special value to be attached to experi- 
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ments, however limited, in testing the capacity of particular districts 
for forest cultivation of both native and exotic trees. 

The green-houses and plant-stoves.T— The green-houges, including nine 
different structures, are scattered over the grounds either singly or in 
groups, each being specially adapted in the degrees of temperature and 
moisture to a particular class of plants. Thus, every grade of vegetation 
is represented, from that of the tropics to that of the warm temperate zone. 
Most noticeable of these is the magnificent palm house, constructed en- 
tirely of iron and glass, the latter i^resenting a surface exposure of 
about 4,500 square feet. Tbe glass used in this, as well as in the more 
recently built houses, is shghtly tinged with green by the addition of 
oxide of copper, thus obviating to a considerable extent the scorching 
effect of direct sunlight. This would be a matter of still greater impor- 
tance in this country, where the solar heat is much more intense during 
our clearer summer months. In this immense structure, the central 
portion of which has a clear height of 66 feet from the ground, palms 
flourish in tropical luxuriance, perfecting both flower and fruit, and 
rearing their feathered crowns to the extreme height of the building. 
In other small houses tropical aquatic plants are cultivated in tepid 
tanks, including the noted Victoria regia, with leaves often six feet in 
diameter, and a succession of showy flowers which open and fade away, 
and then sink below the suiface to perfect their fruit. The necessary 
conditions of temperature and moisture being here reduced to the sim- 
plest character and easily regulated, this ciass of ornamental plants 
offer their peculiar attractions at the least expense of care and labor 
after the first cost of the suitable water apparatus. Other houses, again, 
are devoted to plants from dry and arid regions, including Cactuses, 
Aloes, Yuccas, Euphorbias, &c., which are thus necessarily grouped to- 
gether, though representing very widely separated geographical dis- 
tricts. Besides these, fern-houses, both temperate and tropical, separate 
apartments for orchids, for cape heaths, and other peculiar classes of 
plants, are specially provided, together with an extensive structure, as 
yet only partly completed, intended for what is termed a winter garden 
or temperate house, thus carrying out the design of accommodating the 
largest possible variety of vegetable productions. A distinct arrange- 
ment of economical and medicinal plants is also provided for, to present 
at one view some of the principal useful plants in the vegetable king- 
dom. Ample provision is made in all cases for the accommodation of 
visitors, by free open passage-ways, with plain printed directions for 
entrance and exit. 

Another useful provision is made for protecting tender plants from 
injury by sudden draughts of cool air, by connecting the outside with 
g:lazed porches, and dividing the inside apartments by frequent parti- 
tions connected by closed doors. It is only necessary to see such an 
establishment in successful operation, and occupied by orderly, attentive 
visitors, to show how much in the way of instruction and amusement 
may be profitably connected with objects of scientific interest. It is 
almost unnecessary to add that what has been accomplished under less 
favorable conditions of external climate, can be necessarily much im- 
proved upon in our own country, where a clearer atmosphere affords the 
only condition necessary to successful growth that cannot as well be sup- 
plied by artificial means. 

The herbarium, — The herbarium at Kew, the largest single collection 
of dried plants now in existence, occupies a separate building, formerly 
the palace of the King of Hanover. All the apartments of this spacious 
mansion, including halls and passage-ways, are crowded with cases con- 
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taining these vast botanical treasures, gathered from every portion of 
the globe. A necessary accompaniment to these is the botanical library, 
containing a very' complete assortment of systematic works, together 
with numerous illustrated volumes, both ancient and modern, relating 
to the science of botany. It is from this rich collection that Sir William 
J. Hooker derived the material for his numerous serial illustrated pub- 
lications which, during the active period of his useful life, continued to 
give light and attraction to botanical pursuits, and aided so materially 
in stimulating botanical research in distant portions of the globe. Here 
was also originated that valuable series of descriptive works on colonial 
botany, still in progress under the experienced pens of George Ben tham. 
Dr. Hooker, and others. The value of this collection especially consists 
in the fact that it contains the type specimens from which the flrst de- 
scriptions were made, including a great number of North American plants. 
Hence it will continue to be resorted to by botanists engaged in working 
up special fa:iiilies of plants, or clearing up doubtful synonyms. The direct 
use of this collection in the determination of the garden specimens culti- 
vated in the adjoining grounds, as well as the accurate naming of foreign 
collections constantly sent there for that purpose, is so evident that the 
importance of a similar establishment in this country, having particular 
reference to North American botany, is at once apparent. 

The museums of economic botany, — The museums of economical botany, 
originated by the late director, Sir William J. Hooker, form one of the 
chief attractions of this establishment. They include, in systematic order, 
according to the usual arrangement of the different families of plants, 
such objects as cannot be exhibited in the^ herbarium proper or in the 
gardens. The object, succinctly stated as follows in the official guide, 
is to show some of the practical applications of botanical science : 

They teach us to appreciate the general relations of the vegetable world to man. 
We leai-n from them the sources of the innumerableproducts furnished by the vegetable 
kingdom for our use and convenience, whether as articles of food, of construction and 
application in the arts, of medicine, or of curiosity. They suggest new channels for 
our industry ; they show us the variety in form and structure presented by plants, and 
are the means of direct iustruction in most important branches of useful knowledge. 
We see from them the particular points upon which further information is needed, 
especially as to the origin of some valuable timbers, fibers, and drugs, in order to per- 
fect our knowledge of economic botany. In brief, the museums show us lioiu little as 
well as lioiv much we know of the extent to which 'herbs, shrubs, and trees contribute 
to our necessities, comforts, and numberless requirements. 

The great success which attended the first experiment soon necessitated 
the construction of additional accommodations to display the accumu- 
lated objects that were brought in from everj^ quarter. Three entire 
buildings are now devoted to this special object. 

Aside from the general plan as above stated, a very interesting per- 
sonal addition is made by authentic portraits of distinguished botanists 
and travelers, occupying blank spaces on the adjoining walls and passage- 
ways. These are arranged, as far as practicable, in connection with the 
special department of botany in which each was most noted, or in asso- 
ciation with the peculiar vegetable products of regions which they may 
have explored. 

The series, as at present exhibited, comprises two hundred and five 
full upright cases, besides numerous bulky objects not requiring case- 
room, and the entire series of wood sections, which occupy a whole 
separate building. 

The great interest which attaches to such an exhibition of vegetable 
substances, entering so largely into the difiterent departments of human 
industry, or du^ectly adapted to the supply of every-day wants, is evi- 
denced by the constant crowds of attentive visitors, few of whom are 
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content witl] ii single inspection. Sacli a muwseum, once fairly inaugu- 
rated, never lacks tor valuable and constantly increasing additions, aiid, 
in this respect, tiie museum of the Agricultural Department, conducted 
on a soQiewhat similar plan, is liable to the same experience as tlie 
Economical Museum at Kew, viz: want of case-room, the demand for 
which constantly exceeds the ability to display properly the articles that 
are continually accumulating. 

In conclusion, I must express my grateful acknowledgment to Dr. J. 
D. Hooker for obliging attentioa and unrestrained facilities for in spec ting 
the establishment over which he so ably presides. 

C. C. PAERY, Botanist 

Hon. Horace Capron, 

Commissioner, 



AGRICULTURAL METEOROLOGY. 

Sir: T present a continuation of my investigations concerning the 
inf uence of climaiic agents^ atmospheric and terrestrial^ upon agriculture. 

Space will not permit a review of the multitude of questions embraced 
in the subject of the influence of the climate upon agriculture, and this 
report, therefore, will be limited chiefly to the development of the pnic- 
tical side of this great science, without neglecting the known principles 
which, in the absence of laws, regulate the mutual influence preexist- 
ing bettveen organic and inorganic creation. I have shown the neces- 
sity for agricultural reform, and the course to be followed, according to 
the six propositions enunciated, in order to form good farmers by early 
education. The instructions on the study of periodical phenomena com- 
plete the connection between physical agents and vegetable life. The 
almost mysterious* action of frosts upon plants being little known, I will 
have to treat as much on the theory as on the practical means of i>rdtec- 
tion. When we consider the enormous annual losses which are occa- 
sioned to agriculture by this influence, we appreciate the necessity of 
studying the subject thoroughly. The study of the physical conditions 
of different cultivable soils is also a subject worthy the attention of farm- 
ers, especially since chemical analysis has taken rank in agriculture. 

The world daily discourses about the influence of climate on i)lants 
and man, but very little comes from such discussion. Agriculturists 
also neglect their experience, and fall into that fatal routine whi(;h con- 
tinues from generation to generation. The reason lies simply in the 
want of a scientific base and a true method of inv^estigatiori. At other 
times it depends upon the richness of vij'gin soils, which demand 
very little attention ; nature does its own work. Bat when the soil 
begins to be exhausted, where the climate is unfavorable, and where 
physical and vital perturbations are felt, the cultivator discovers the 
necessity of returning to science; even when the conditions of fertility 
are found, we are not sure that in following this or that method we ob- 
tain the maximum of crop which tillage can offer. Every day we per- 
ceive our error and introduce new methods. But how'? Mostly with- 
out fixed principles and after purely casual practice, and, therefore, the 
results obtained are not satisfactory. Farmers, again, are unable to ex- 
plain why this or that tillage gives such marvelous production on a soil 
conclusively reduced, while near to it no human power can obtain the 
same results ; such as the culture of the sugar-cane and tobacco in Cuba, 
8 A 
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cotton in the United States, vines in France and Spain, &c. These are 
facts which highly educated agricultnrists knoTt^, which the common 
class of farmers learn, and yet which all seem to forget. It is thus 
that, in all these questions, we strike the fatal slowness which appears 
to preside over the law of human progress. How much time and oppo- 
sition are necessary to attain the discovery of a simple truth ! And how 
much more are necessary to have it accepted and pat into practice! To 
the natural lusv of intellectual progress, which impels us agaifist our 
will, we appear to oppose a pernicious routine, v/hich would be pro- 
longed indeiinitely if science did not enlighten our pathway. Will agri- 
culturists succumb under the weight of this routine'? No! for a pro- 
gressive nation, like ours, cannot rest stationary in the midst of the 
advance which proudly places it at the head of modern civilization in 
other branches of human knowledge. A free and intelligent press will 
carry throughout this great republic instruction and science, and at last 
enligbten our agriculturists. 

In reading my first report some farmers may have objected that it 
was more scientific than practical. I must say that the practical aim, 
whenever possible, will be found pervading the essay with the subject 
offered- But, where the practical side is wanting, or is not well defined, 
it is for a forcible reason which often appears 5 it is because the special 
branch of science is yet in its infancy, and its practice is not at all de- 
termined. In all human knowledge we have first to ascertain the prin- 
ciple or theory by which we can account for any-phenomenon, and then 
to determine the law which regulates it, before we can make any appli- 
cation. If I have not succeeded to my complete satisfaction in the two 
reports, the failure is mainly due to the insufficiency of science; and this 
will again show the great necessity for uniting our efforts to reach that 
practical state so much needed in agriculture. 

1NT3CESSITY mu AGRICULTURAL REFORIM AND MODE OF PR0CEBUR13, 

1. In order to discuss all the atmospheric observations and periodical 
phenomena of plants, made by observers and farmers, a division of 
meteorology should be established in the Department of Agriculture. 
The investigations of Buys-Ballot, Francis Galton, and Alex. Bucban, 
have proved a close connection between the barometric pressure, tem- 
perature, and moisture in the prevailing winds and storms, as follows: 
that where the pressure is the highest, the temperature of the air is the 
lowest, and vice versa; that the wind flows out in all directions from the 
regions of higher pressure to those of lower pressure; and that the 
moisture follows the track of the highest temi)erature. Now, the whole 
system of wind blows in a vortex upon the spaces of lower pressure, and 
this is the path pursued by the center of cyclonic storms and hurricanes. 
Wc see immediately the important application of this fact to agriculture. 
Sup]>ose we knew the lines of equal mean monthly barometric pressure, 
temperature, moisture, and direction of the wind over the whole country, 
then, by tracing on the map all the stations where the lowest pxessure 
prevails, we should ascertain the exact track which the storm had to 
follow, as the wind flows from the surrounding stations of the higher to 
those of lower pressure. Now, weather previsions, as applied to agri- 
culture and navigation, rest entirely upon this rule. But before reach- 
ing this [)oint we must work up these monthly charts of the normal 
state of the atmosphere, in order to know and trace the abnormal state, 
ju«t as in the human body we must know its healthy condition to cui'e 
its diseases. 

Another consideration which the meteorological division should take 
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into consideration, and wMch shows again what an important bearing^ 
temperature has upon agiiculture, is the following : In England, farm- 
ers believe that if the night temperature falls to 40"^ P., there is no 
growth for twenty -four hours, and that the mean temperature of the 
succeeding day may be expected to be about 46^. In this country a 
similar law must prevail, probably with different degrees of heat. Then, 
by observing the^ monthly charts, and taking note of those localities 
where temperatures are iess^ than 40°, one would ascertain the places 
where, during certain months, there is little growth — a very important 
question in discussing the crops of the United StateSi 

The most useful temperature ill agTicultur© is that required to ripen 
cereals. It has been proved by observations made by pervsons compet- 
ing fL)r prizes offered by the Marquis of Tweeddale, president of the 
Scottish Meteorological Society, that the ordinary range of temperature 
in Scotland, necessary to ripen cereals, must av^erage oG^ F. If it fell 
below that, there was a deficiency in the crop ; if it rose above it, the 
crop was so much the better, provided there were rain and other neces- 
sary conditions. After ascertaining in the United States the most favor- 
able degree of temperature to ripen cereals, with the monthly charts 
.one could point to those locations where there is some hazard in raising 
these crops — the places, namely, where the necessary temperature is 
scarcely to be expected, or where it occurs so seldom that the risk is too 
great. It is generally admitted that the temi)erature falls one degree for 
every300feet of elevation, so that, supposingat thesealevel there is a tem- 
perature of 53°, at an elevation of GOO feet the temperature would be 
56^, or a temperature sufficient to rii)en cereals. In the same manner a 
i thousand agricultural problems should be submitted to strict scientific 
; and practical tests as to the influence of climate on our American cro])s. 



The meteorological division should have charge of the discussion of 



I all the observations and periodical phenomena sent to the De])artmeut 
f by observers and farmers, in order to publish and distribute the Ibllow- 

ing indications : 

a. Precise instructions upon the manner of observing their instru- 
ments, and the number and nature of meteorological influences which 
exert any action upon vegetation. 

h. Charts furnishing by curves the progress of the principal crops, 
connected with the lines of equal temperature, moisture, rains, fi-osts, 
and other pernicious or favorable influences. 

c. Annual charts, and for the largest possible number of past years, 
giving the geographical distribution of these same crops compared with 
the same meteorological influences. 

d. Instructions and catalogues of the names of trees and plants for 
the determination of the lepochs of foliation, flowering, Iructification, 
and defoliation. 

e. Charts giving the monthly geographical distribution of ec^ual lines 
of foliat-ion, flowering, fructification, and defoliation. 

/. The conclusions arising from the discussion of all these observa- 
tions, with their application to agriculture, furnishing in final result the 
knowledge of the exact degrees of heat, moisture, &c., that each physi- 
ological iunction of the different plants requires for vegetating normally, 
and for the greatest production. 

g. The primitive catalogue of Quetelet, for the observation of the 
periodical phenomena of flowering, comprises two hundred and eighty- 
eight different plants, which were reduced by Fritsch to one hundred 
and eighteen species, the most ordinary of which are found in almost 
all gardens. When the Department of Agriculture determines to pur- 
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sue these researcbes, it should distribute among its correspondents an 
analogous catalogue, comprising as far as possible the same American 
species, or those which approach nearest to European species, in order 
to preserve a uniformity of method and study upon the two continents. 
There should be on the same page blank columns, with the indications 
of the periods of foliation, flowering, fructification, and de&lijit ion, wliere 
the date of their appearance may 'be marked. Another column should 
be provided for the various remarks which may 4^ made. These pages, 
once filled, should be returned to the Department of Agriculture, to be 
discussed by the division of meteorology, and then the conclusions and 
charts here specified should be sent to correspondents and farmers for 
their proper instruction, and for appiicatiou to agriculture. 

2. The creation of a network of raeteoro-telegraphic observations, es- 
pecially applied to cultivation, under the direction of the Department 
of Agriculture. 

The Oovernment has just established a chain of stations, under 
the direction of the War Department, for the purpose of predicting 
to mariners, by the aid of the telegraph, the arrival of tempests on 
the coasts and lakes. In 1849 the Smithsonian Institution, under the 
charge of the secretary, Professor Joseph Henry, established a network 
of observations for the study of the climate of the United States. These 
two series of observations have not had, and cannot have to-day, more 
than a partial and indirect application to agriculture. The reason is 
very sim[)le. It is because, as shown in my first report, the observa- 
tions and the meteorological tables must be made and discussed in a 
manner very different when it is necessary to apply them to agriculture. 
The question is, to determine exactly the sum of heat, moisture, light, 
electricity, &c., that each species of plant requires for germination, folia- 
tion, flowering, fructification, &c.; in a word, for living in the best 
hygienic condition, and producing the greatest possible yield. The pro- 
cess to be pursued is as follows; We note the day and hour at which 
we sow the grain, concurrently with the reigning temperature; this we 
continue to note until we perceive the first symptoms of vegetable life, 
as soon as the radicules appear and the plumules rise. Then, by adding . 
all the degrees of temperature observed in the first period, and by 
elevating this amount to the square, we obtain as exactly as possible, 
according to the number and exactitude of the observations, the accurate 
degree of temperature that each grain requires for germination. We 
proceed in the same manner in the interval between germination and 
foliation, from that to flowering, afterward to fructification, and finally 
to the leaf- fall, or the in vernal sleep of the plane. 

If we repeat the same observations in regard to dampness, light, and 
other atmospheric agents which powerfully .affect vegetable organiza- 
tion, we shall obtain all the conditions necessary to scientific cultivation 
and the greatest productien. Why^ Because when some function of 
the plant becomes paralyzed by the failure of something of which we are 
now ignorant, we shall know that it requires greater or less degrees of 
heat, moisture, &c. Instead of proceeding blindfold, as heretofore, 
instead of throwing away time and money in disappointing trials, we 
shall advance, guided by the light of science, and, so to speak, almost 
mathematically. This is the diflereiice between cultivation according 
to routine and according to science. 

It will be only after this preliminary study that the network of the 
Smithsonian Institution, which gives the climatic conditions of different 
localities, will be very useful to agriculturists when they wish to establish 
or transport their productions. Having already acquired a knowledge 
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of the degrees of moisture, heat, &c., which different cultivated pro- 
diictious require under different climates, they will have no difficulty in 
judging of the conditions of new climates. It is thus, also, that the 
network of the War Dei)artment will be doubly useful in protecting 
their harvests from atmospheric disturbances, when the normal state of 
the latter shall be known. They w^ll learn exactly the degree of re- 
sistance which they must oppose to these disturbances. By-and by, 
when the vital perturbations shall be better ascertained, we shall be 
able to predict atmospheric disturbances, and vice verm. By the delay 
or advance of different physiological functions of the plant — for example, 
of the leafing, or spriug-flowering, or, further, of the leaf-fall in autumn — 
it will be easy to predict whether winters will be vigorous or mild. 
Already, in Europe, when the dandelion {Leoyitodon taraxacum) expands 
its golden flowers, we are sure that the cold will return no more. So it 
is that in the vital, and even in the moral state, everything being in- 
timately connected, the sciences aid each other mutually. We conceive 
now why the meteorological observations for any ai)pIication to agricul- 
ture can be made only by agriculturists, or by observers esjiecially in 
charge of this study. 1 therefore appeal to farmers to take these facts 
into immediate consideration, for it is already time to begin, and, as 
one man, undertake the task in the interest, particular and general, of 
agricultural science. 

We conceive now how, by a judicious combination of the indications 
that are furnished by the meteoro-telegrai)hic observations, combined 
with the knowledge of atmospheric intiueuces on [)lants, which follow 
from the first two propositions, the farmers will obtain an almost in- 

( credible degree of certitude in all their agricultural operations. 

'l 3. An experimental field should be established in the Dei)artment of 
Agriculture, where all the physical and chemical agents of the soil and 
atmosphere, which exert any influence on vegetation, could be submitted 
to i)rofound study and repeated experiments, with the view of discover- 
ing the laws regulating vegetable organization. 
There still remain a considerable number of questions to resolve and 

• verify concerning the action of different physical agents on a plant; or, 
more properly speaking, concerning the intimate relation which exists 
between its physical functions and its agricultural productions. If we 
consider, for example, the temperature, we are ignorant whether the 
progress of vegetation is in relation to the simple arithmetical sum of the 
therm ometrical degrees, as Reaumur and others think; or, as Quetelet 
pro[)Oses, to the square of the degrees ; or, again, as Babinet supposes, 
to the square root. If we examine light, the question is not yet settled 
as to the different actions which the luminous, calorific, and chemical 
rays exercise upon germination, upon the decomposition of carbonic 
acid from the leaves, the fixation of carbon, the formation of chlorophyl, 
&c. In electricity we are still more ignorant as to its pernicious or 
favorable influence on plants, whether static or dynamic. All these 
undetermined questions, and many others, were pointed out in my first 
report, and the same ignorance exists as to the cause and action of 
frost. No wonder that the distinguished horticulturist. Professor Liud- 
ley, should conclude, after forty years of experience, " that the fatal 
effect of frost upon plants is a more complicated action than has been 
supposed;" and tne only conclusion he has arrived at is, ''that the 
power of plants to resist frost is the consequence of specific vitality^'' of 
which he knows nothing more. Now, all these important questions, 
and many others which spring up daily in the couise of investigation, 
should be submitted to a new test in the proposed experimental field, 
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in order to ascertain tlie laws wliieli regulate tliese phenomena. All the 
diseases of plants known under the generic name of fungi, which occasion 
to agriculture an annual loss of millions of dollars, could also be sub- 
mitted to experimental researches to discover the origin of these patho- 
logical affections, and the means of destroying them and preventing 
their return. This capital question in" agriculture suffices in itself to 
show the immense utility of sucTi an experimental field, the cost of 
"which would be doubly returned in increased production. 

In this way the United States could enter, on a grand scale, upon the 
path inaugurated in 1822 by the celebrated Horticultural Society of 
Chiswick, in England. ^Notwithstanding that its researches were lim- 
ited to the application of meteorological observations to agriculture, 
and at a time when this science was making its first appearance, u?any 
advantages have been drawn from its conclusions. Again, some years 
ago, Napoleon III, in the interest of agi'iculture, established, under the 
direction of George Ville, a field for chemical experiments applied to 
agriculture, with a chair of the same in the Jardin des Plantes in Paris. 

4. It is the duty of the Government to perfect agriculture by all pos- 
sible means, and, first of all, by creating a body of Stat* meteorologists. 
We have at present State geologists, whose studies are of great import- 
a?i.ce in public works outside of science. We have, also, Stalie entomol- 
ogists, whose studies upon insects which injure agriculture embrace 
only their determination and habits; beyond this knowledge the ento- 
mologist does not advance in regard to the cause of the evil, nor can he 
furnish to the agriculturist the means of reioaedying it. Why*? Because 
the attack of the injurious insects upon agilcultural produ<jtions is 
caused by some atmospheric or terrestrial perturbation which produces 
the disease of the plant. The fungoid growth, Ibr example, is the result 
only of diseased ^plants, smA mt the primary cause of their ill-health, 
which lies entirely in the atjmosphere or in the earth. It is the same 
■with animals and men, where, except in the ease of fracture, all diseases 
originate in. a want of physical or moral harmony between the organ- 
ism and the surrounding medium. For that reason the State meteor- 
ologist, who discovers the real cause of the disease, or the diagnosis, 
should precede the State entomologist, who furnishes only the classifica- 
tion and habits of insects, in order to be extinguished by some physical 
or chemical process. 

The duty of the State meteorologist would be to collect and control 
all the observations appertaining to his own State in the following man- 
ner: To form catalogues of storms, floods, drDughts, frosts, and 
earthquakes, from the first settlement of the State uutil the X)resent 
time, in order to determine the recurrences, and to prevent possible 
iijjury to crops; to proceed in the same manner with the extreme 
annotations of barometric pressure, force and direction of the wind, 
temperature, moisture, great falls of rain and snow, and in a general 
way all the natural phenomena; to establish the special laws i^gulating 
the climatic conditions of each State, so as to be able to determine the 
general law of the whole climate of the United States; and, after a 
careful discussion of these observations, to apply them to vegetable 
giowth, and to furnish to farmers only such results as would be useful 
to them. An annual report should be published for the benefit of agri- 
culturists and scientists. AH these labprs of State meteprologists would 
hav^e not only a wide application to agriculture, but, in addition, would 
serve the Government under diverse circumstances, and in the various 
enterprises of public works in which an ©:^a-ct knowledrge of climate is 
of the highest importauce. 
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5. For formiDg a class of farmers from youth, it would be necessary 
to i^ablish in the college of agriculture in each State, a course of 
physics and of meteorology applied espe€ially to agriculture. These 
courses should embrace two parts — the one theoretical, the other practi- 
cal. The starting-point of the first is celestial and terrestrial physics, 
upon whi€h repose almost entirely the laws which preside over the vari- 
ations of terrestrial and atmospheric phenomena, and which form the 
science of meteorology; afterwards comes the study of the phenomena 
pf vegetable life, comprised in the anatomy and physiology of plants ; 
next the mineralogical \Jonstitution of the soil and the geographical 
distribution of the vegetable kingdom will complete this first part, 
purely theoretical. It is, of course, understood that only such deduc- 
tions of these sciences are used as are indispensable to the study of agri- 
culture. Agricultural chemistry is a superior branch, which will follow 
agricultural physics, and the influence of which on the vegetable organi- 
zation is much more limited and less direct. In the second part, entirely 
practical, we should apply each theoretical acquisition of knowledge tp 
the conservation, growth, and reproduction of the plant, taking care tp 
establish the action and reaction which always exist between vegetable 
life, the atmosphere, and the soil. This part would be completed by an 
expeiimeutal demonstration of the physical functions of the plant, and 
by a new series of experiments for the [)urppse of perfecting agriculture. 

Another means, more economical at first, for diffusing this knowledge, 
would be the association of all the colleges of agriculture in the United 
States, for the purpose of contributing a series of annual lectures, 
which should be delivered by the same professor, for unilbrmity in theo- 
; retical doctrine and especially in experimental methods. -Tliese lectures 
1 should be perfected each year by the announcement of new discoveries 
in this branch. 

6. Finally, we have long possessed numerous treatises on agricultural 
chemistry, but unfortunately we have only one treatise on agricultural 
meteorology, that by the Count de Ga^parjn, dated 1844, the indications 
of which are far belpw modern science. Why this chasm in a branch 
which constitutes the basis of agriculture It is because the meteoro- 
logical phenomena are much more complicated than the chemical phe- 
nomena, that chemistry could constitute itself into an experimental 
science, while meteorology remains in its infancy. 

Meteorology, well comprehended, which embraces the great science 
of the reciprocal infl^uence of atmospheric and terrestrial media upon 
animal and vegetable organization, could not be constituted before the 
two bases, physical and chemical, were established. It was necessary 
first to know the medium and the living being before we could establish 
the reciprocity of action and reaction between them. On the other hand, 
physics being the basis of chemistry, it follows that agricultural meteor- 
ology is likewise the basis of agricultural chemistry. It is therefore 
perfectly natural to proceed from physical and chemical phenomx3na, 
less complicated, to meteorological phenomena, more complicated. 
Meteorology possesses already an abundance of facts and accumulated 
experiments, which only await the moment of their application and the 
deduction of their reciprocal laws. It is, therefore, time to bring before 
the public, for the instruction of farmers, a treatise on meteorological 
agriculture, theoretical and practical. 

I have no doubt that, at an early day, the Government will take pride 
in establishing an experimental field and a division of meteorology in 
the Department of Agriculture, whi<ih, by uniting predsipn with vxtility, 
will make agricultmce a practical science, and secqxe each y^ar the ric&- 
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est harvests. The Government cannot better convert the fnnds of the 
nation to the increase of its agricultural products — the primary sources 
of national wealth. This fact was clearly understood by President 
Grant, when, in his last message, he said : 

Tho subjects of education and agriculture are of great interest to the success of our 
republican institutions, and our happiness and grandeur as a nation. In the interest 
of oue a bureau has been established in the Interior Department — the Bureau of Edu - 
cation ; and in the interest of the other a separate department — that of Agriculture. I 
helieve great general good is to flow from the operations of both of these bureaus, if 
properly fostered. I cannot commend to your careful consideration too highly the 
rei>ort8 of the Commissioners of Education and of Agriculture, nor urge too strongly 
such liberal legislation as to secure their efficiency. 

The following paragraph, which appeared in the '^Albany Cultivator 
and Country Gentleman Ibr December 1, 1870, p. 756, shows that the 
importance of carrying out the project above stated is already felt: 

The praise of the weather is on all tongues. And justly, for nothing could be more 
conducive to health or better for business. * * * And here let me call the atten- 
tion of Mr. Commissioner C apron to how much could bo done in the interest of agricul- 
ture, if the weather reports, now gathered by the Grovemment at the principal lake 
and sea-coast cities, were enlarged so as to embrace reports also from the capital of 
eacb interior State. As published now, these reports are useful only to the n^aritime 
classes; but were they increased, as here suggested, they might be collated and formu- 
lated so as to give a juster idea of the condition and yield of crops than could be ob- 
tained in any other manner. The time is at hand when the scientific corps at agricul- 
tural colleges, noting carefully the phenomena of the weather, will be able to publish 
weekly or monthly, as the case may be, accurate estimates of harvested and lucomiug 
crops. Then would it not be a feather in the cap of the Department of Agriculture if 
in this business it took the initiative? 

An exposition of this plan having been read before the Farmers' Club 
of the American Institute on the 27th of December, 1870, the discussion 
following brought out this illustrative statement of facts from Mr, F. D, 
Curtis : 

I wish to reduce the ideas in the paper of Professor Poey to my own practical notion 
of things. I have a Geld, sloping to the north, which, a few years ago, I observed, waa 
covered with moss growings underneath the clover. Older farmers than I said the un- 
usual circumstance was caused by the dampness underneath the clover ; others gave it 
as their opinion that the land was sour. None of them were right. I have rtiseeded 
the lot with timothy and orchard grass, which does away with the clover theory. A 
hundred dollars' worth of fresh lime has been spread over the surface of the field to 
warm and sweeten the soil, and last summer was an exceedingly dry one, but still the 
moss exists ; therefore it must be the result of climatic or atmospheric laws which no 
farmer understands, and they would like to have some one somewhere to study out 
these mysteries and teach them the laws of their growth and prevention. 

A committee, consisting of Messrs. Lym*an, Whitney, Bragdon, Cur- 
tis, and Reade, appointed to consider this subject^ reported at the ses- 
sion of the 17th of January, 1871, as follows: 

Your committee consider that the above euggestions of Professor Poey are entitled 
to caresful consideration by the farmers of this country, and especially those who are 
shaping the policy and establishing the grades of our agricultural schools. All con- 
sider the subject of sufficient iuixjortance to recommend that General Capron commu- 
niciite the plans of Professor Poey to the presidents of these colleges, and urge them to 
provide for the careful study and accurate noting of meteorological facts in every part 
of the republic. 

At the session of the 21st of March, the following letter from the 
Hon. Horace Capron, Commissioner of Agriculture, to the secretary of 
the Farmers' Club, was read : 

' 1 beg leave to acknowledge the receipt of a report of a committee of the American 
Institute Farmers' Club on a communication from Professor Andrd Poey on the subject 
of meteorology, in which this Department is recommended to communicate the plans 
of Professor Poey to the presidents of agricultural colleges, and urge the adoption of 
some such plan of observation as is therein recommended. I have always looked upon 
the relations of meteorology and practical agriculture as necessarily very close, and 
that by just so much as our knowledge of that science is iiicreased shall we be Ukely 
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to have more certain and abundant liarvcsts, and I therefore think a more extended 
network of observatio)i in the several States than that carried out by the Secretary of 
War for the benefit of commerce is desirable for agriculture, and that these should be 
subordinated to a central office or bureau, in order to make them uniform and utiliza- 
ble. I have only partially succeeded in impressing this view upon Congress. I have 
no control over the various colleges alhided to, and the adoption of this plan would 
involve some additional expense in each institution, and, therefore, I am unwilling lo 
assume the j)osition of adviser, although I ara of the decided opinion that the jiursait 
of such incpiiries is a part of the plan of imjiroveraent in agriculture which it was con- 
templated these institutions might effect. 

INSTRUCTIONS FOR THE OBSERVATION OF PERIODICAL PHENOIMENA. 

The name of periodical phenomena has been applied, by Quetelet, to 
a diversity of physiological functions or habits of plants, animals, and 
man. While the earth performs its daily and annual revolutions, a 
series of phenomena are unfolded upon its surface which the periodicaf* 
return of the days and seasons brings regularly back in the same order. 
The i)hases of the existence of the minutest plant-louse are intimately 
bound up with the phases of the existence of the plant that nourishes 
it; and this plant itself, in its gradual development, is the product of 
all the anterior modifications of the soil and atmosphere. 

The study of these periodical phenomena, of the highest importance 
in agriculture, has engaged the attention of observers in all times, from 
the Greek philosopher, Theophrastus,* down to the great naturalist, 
Linnseusjt who, more than a century ago, first attempted a series of ob- 
serv^ations on the flowering period of different species of plants. These 
observations, addressed to husbandmen, were published during the 
years 1750-1-2, under the title ot Calendar of Flora.'^ 

But this important study was almost abandoned for want of a regular 
system of investigation, until 1830, when Quetelet began, at the garden 
of the observatory of Brussels, the first regular series of observations 
on the [)eriod of flowering.j: In 1841 these observations were carried 
on in several parts of Belgium. In 1842-'43 they were improved and 
extended to other nations. In 1842 Quetelet published his " Instruc- 
tions § tor the Study of Periodical Phenomena," both in plants and ani- 
mals; while Schwannll added his own "Instructions Applied to Man.'' 
Quetelet's " Instructions" were translated into English in 1845, and re- 
vised and enlarged by a committee appointed by the British Associa- 
tion for the Advancement of Science ; 1] they were also translated into 
German by Oh. Eitter and Mohlmann, and recommended to observers 
In Germany. 

Finally, in the International Congress of Statistics, held at Vienna, in 
1857, it was resolved to form a general, outline for the observation of 
periodical phenomena at large, and submit it to the next Congress at 
London. Quetelet, director of the observatory at Brussels, and Karl 
Pritsch, assistant at the observatory of Vienna, were instructed to draw 
up the outline. The " Instructions," written and published in 1859, by 
Fritsch,** were submitted to the Congress held at London from the 16th 
to the 21st of July, 1860. 



* * Libros VI, de causis plantarum, conjuncta opera D. H. F. Linkii, excerpta solus ex- 
plicare coiiatus est J. C. Schneider, Lipsite, 1818, 5 vol., 8vo. 

t Arnccnitates Academicie, seu dissei-tationes varise physicse, medicai, botanlcte, Ludg. 
Batav. l749-'69. 10 vol. 8vo, Td. Erlaiigae, l785-'90. 

? t Memoires de I'Acaddmie des Sciences de Bruxelles, 1841, vol. xiv, pp. 3-5, 19-28. 
, Bulletin de I'Acad^mie des Scieuces de Bruxelles, 1842, vol. ix. pp. 65-95. 

II Bulletin de I'Acad<Sniie des Sciences de Bruxelles, 1842 vol. ix. 2d part, p. 120. 
' ^ Report of the British Association, 1845, pp. 321-336. 

** SitzuBgsberichte der Wiener Aksideiiiie der Wissenschaften, 1859, vol. xxxvii, pp 
IPl-636. 
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The first regular series of these observations made in this country 
were prepared by T. Eomeyn Beck and Professor Joseph Henry, and 
published at the early date of 1826.* It is to be regretted that, in the 
"fLesults of the Meteorological Observations made from 1826 to 1850," 
and published by the University of New York, under the care of Frank- 
lin B. Hough, all that valuable information upon periodical phenomena 
should have been omitted entirely. 

In 1862 Professor Joseph Heuryt issued, through the Smithsonian 
Institution, a circular addressed to* observers, for the purpose of obtain- 
ing all possible information upon these phenomena, both in plants and 
animals. Unfortunately, the great importance of this study was not 
comprehended, and the design of Professor Henry failed for want of as- 
sistance. 

To ascertain the laws of dependence and relation which ezist between 
these periodical phenomena, in connection with the state of the a^tmo- 
sphere and conditions of the soil, it is first necessary to study them si- 
multaneously, by the aid of observations made at a great number of sta- 
tions. A single plant, carefully watched, is capable of yielding inform- 
ation of the greatest interest. Synchronic lines, or lines of equal phe- 
nomena, might be traced on the surface of the United States, to indi- 
cate the foliation, the fl.owering, and the ripening of the fruit of the 
principal plants. A line might be conceived on this surface upon which 
the flowering of pur principal productions takes place at the same date; 
and also lines on which the flowering is earlier, or later, by ten, twenty, 
or thirty days. Yv^ill these lines, then, be equi -distant "I Will they bear 
analogies to the isothermal lines, or lines of equal heat? What depend- 
ence will exist between them ? How will it be with the isantJmic lijies, 
or lines of simultaneous flowering t Will the latter be parallel to those 
relating to foliation, or to other clearly marked phases in the develop- 
ment of the individual f We may presume, for e2:ample, that, while a 
plant is beginning to bloom in a peculiar loc^dity, and at a certain date, 
there also exist other places, to the northward, where the same species 
is just putting forth the leaves. Has the line, then, which passes through 
these places, any relation to the lines of simultaneous flowering which 
answer to the same date ? It may also be asked whether the places 
which have the foliation on the same day will likewise have the same 
date of flowering and fructification. Thus we may see how, by confin- 
ing our observations even to the simplest data, many important <EtedaC" 
tions might be drawn from a system of simultaneous observations con- 
ducted on an extended scale. 

The periodical phenomena are divided into three great clashes, the 
first two comprehending plants and animals, and the other concerning 
man living in a social state ; for society itself, with all its tendencies to 
withdraw from natural laws, has not been able to escape from this 
periodicity of the reappearance, more or less regular, of the same phe- 
nomena. 

We shall here take into consideration only those periodical phe- 
nomena appertaining to plants, which are as follows : 1st, the foliation, 
or first appearance of the leaves ; 2d, the flowering, or first appearance 
of the flowers ; 3d, the fructification or i'i|)ening of the fruit ; and, 4th, 
the defoliation, or fall of the leaves. These refer only to the annual 
revolution of the earth ; but for the diurnal revolution, the hour and 



* Annual Eeport of the Regents of tlie University of the State of '^ovr Joik, Aljjany, 
326. 

i Smithsonian MisceUaneons Coliectians, Wasliington, 1862, vol. i, i>]>. 63w0. 
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day wbc-ii tlie flower opens and closes should be markedj iit tlie spriii^^ 
and autuinn equinoxes, and the summer solstice. 

Observations relative to the vegetable kingdom may be taken from 
two aspects, the diurnal and the annual periods. The first is the return 
of the hour at which certain flowers open, and these hours are fixed, 
being always similar in like species; the second, or annual period, is 
that which is comprised between the two successive returns of the 
leaves, flowers, and fruits. The application which may be derived from 
acquaintance with these phenomena is of the highest importance, not 
only in agriculture, but also in meteorology and botanical geography. 

In i>ursuing the observations, the principal object should be to make 
them. comi>arabIe, so that those of one country may be contrasted with 
those of another. The chief pohit consists, then, in the choice of spe- 
cies and the identity of com])arayve condition, and not in the number 
subjected to examination. For attaining this object the following in- 
structions have been drawn up by Quetelet : 

1. Obfiervations for the annual period, — In these investigations annual 
plants must be discarded, for they often come up at various periods, 
accoi'dirig to the time when they were sown; therefore the indications 
furnished by them would not be comparable." The same advice would 
also ai)[)ly to biennials, because they come up slowly and at difierent 
times in autumn or spring. The only exceptions admitted are^ of the 
autumn cerealia, rye, wheat, and v/inter barley, which are sown about 
the same time, and the phenomena of whose vegetation and fiowering 
form a very irapoitant part in annual observations, because they relate 
to plants so extensively cultivated. The period of their being sown and 
that of the appearance of the ear should be noted. 

Plants for examination should be woody, or perennial ; the first are 
especially important, because they are more subjected to the double 
com bi nation of atmospheric and terrestrial modifications : and also because 
they are better adapted than perennials for observations on foliation. 

It is important that plants for daily observation should have been 
planted at least a year; for vegetables transplanted in spring present 
too much uncertainty in their periods of foliation and fiowering, these 
periods being subordinate to the formation of the roots. In selecting 
X)lants, those v/hich flower through the entire year should be avoided, 
because they have no determined periods, such as the dandelion, chick- 
weed, and common groundsel. All those plants which yield varieties 
by cultivation should be avoided, as the rose and Tulipa Gesnerianaj 
and the pear, cherry, and large-leaved lime-trees. Experience shows 
that among varieties produced from seed-beds, some flower fifteen days 
before others. To arrive at the comparative value of the flowering of 
these plants, it would be necessary to observe everywhere the same 
Yariety, and this is often impossible. Such plants as are of nearly 
allied species and difficult to distinguish should also be avoided. With- 
out attention to this, observers might be employing different species, 
which would destroy the comparative value of their operations. Finally, 
all flowers should be discarded whose aestivation does not permit an 
accurate noting of the exact momeirc of expansion : such are the Caly- 
canthuSj Illecebrum, Aqitilegia, &c. 

The ])eriods at which rye, barley, and winter wheat come into ear 
should be carefully noted, this point being of great importance in agri- 
culture. In the district of Tourney, a farmer's a-xiom is that April is 

* M. Berojsina, presidoDt of the Horticultural Society of Utrecht, hiis, however, truly 
remarked that auuuals might be asefiilly employed, provided precautiojis he taken to 
use in every case the same seeds, and to sow them on the same days. 
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never seen to .sfo without corn in tlie ear." It is curious to determine 
at what period these cerealia put forth the ear in the various parts of 
the United States, compared with Belgium and other parts of Europe. 

Two methods of observation may be employed, namely, with plants 
wild or cultivated : the former is uncertain, and presents spant facilities, 
as the observer would have to traverse large tracts antl different regions, 
and never be sure of observing the same plant the second time. It is 
essential that the daily observations of plants fixed upon for comparison 
should be made on individuals planted in an airy garden ; they shorld 
neither be sheltered nor exposed to a south wall. Trees should be 
selected in open fields, because woods always afford unequal shelter. 

Indications of periods for foliation should be made when the leaf-buds 
first burst; and, for flowering, when the anthers are visible; the same 
will api»ly to the Compositce. The foliation period presents difficulties, 
especially in Si>ring, and therefore I proi)ose to select that moment 
when, in advance of vernation, the upper face of the outer leaves be- 
comes exposed to the action of the atmosphere and commences its vital 
functions. Fructification should be noted at the time of the dehiscence 
of the i)ericarp in dehiscent fruits, which form the largest number ; 'in 
the indehiscent fruits it should be noted when they nave arrived at 
maturity. Lastly, the defoliation should be noted when the most of 
the leaves have fallen, it being fully understood that what relates to 
leaves can only apply to woody plants, excluding the overgreens, whose 
defoliation is successive. 

To the above observations should be added the modifications which 
occur in odors, and colors of flowers, leaves, &c. ; also the daily indica- 
tions of mean temperatures, or, still better, the maximum andminimum. 

2. Observations fo7^ the diurnal period, — Independently of the annota- 
tions of each day, which form the calendar of Flora, there should be regis- 
tered in each locality the hour at which certain i)lants expand and close, 
when they perform these functions at a determinate time. The daily 
registration of these results being too tedious, it is proposed to limit 
them to the equinoxes and summer solstice.* 

Quetelet, endeavoring to apply the calculation of probability to peri- 
odical phenomena, makes the following remarks: Natural sciences have 
been until the i)resent time less amenable to mathematical theories than 
physical sciences, notwithstanding they offer many favorable openings 
for calculable combinations, and especially the calculations of proba- 
bility. A striking example exists in relation to periodical phenomena, 
which may be expressed largely by datesj and translated into numbers. 

The causes which it is essential to comprehend are those having an 
influence upon the progressive development of plants. We may here 
limit our consideration to the predominant causes, as they occur in 
physical phenomena, and return subsequently to secondary causes. I 
shall arrange in four principal classes those causes which may influence 
the flowering of a plant. 1st. The geographical causes; such as lati- 
tude, longitude, and altitude. 2d. The local causes ; such as the nature 
of the soil, the exposure, and the quantity of light. 3d. The individual 
causes; such as the age and vigor of the plant. 4th. The meteorologi- 
cal causes ; such as the temperature, the nature of the winds, the damp- 
ness of the air, the quantity of rain, the state of the sky, &c. 

It would be very difficult to study all these causes simultaneously, 
and to comprehend the influence appertaining to each; the surest means 
would be to proceed from the simple to the composite. To eliminate the 



* Bulletin do rAcad^mie des Sciences do Bruxelles, 1842. Vol. ix. pp. 65-95. 
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causes which belong to the first three categories, we should always ob- 
serve identical plants, in the same localities, and with similar soil, age, 
&c. ; the diU'erences existing in the periods of flowering, when we have 
exhausted all other equal circumstances, may be attributed to meteoro- 
logical causes. Supposing that it is the same observer who follows the 
development of the plants, and takes care to register their natural 
epochs, numerous observers would see without doubt in different ways, 
one having a propensity to mark the epoch of flowering more slowly 
than another. This difference, which may be named '^the personal equa- 
tion of the observer," will be a new cause of error, of which it is neces- 
sary to take account. 

I assume, therefore, that all the precautions have been taken to render 
as equal as possible all the causes in general, other than meteorological, 
which may make a difference in the phenomena of vegetation. These 
conditions are not very difficult to fuMil if we observe the same plants, 
in identical exposures and localities, during many consecutive years, in 
order to eliminate by repeated observations the results of casual causes; 
we should also take care to register the meteorological state of the air, 
which action is to be determined. 

Supposing that v/e have registered carefully each year the flowering 
periods of commoii and unmistakable plants, such as the lilac, ( Syringa 
milgarisj after a series of years v/e may take the average of the dates 
we have preserved, and this average will give the flowering epoch of 
the plant. This epoch is not, however, so well fixed that it may not be 
affected by ulterior observations, and we may, therefore, lor the present 
assign a probable error. We may also determine the probable digression 
of an ulterior observation of the date, for example, at which the lilac 
will flower in the following year. 

The table which Quetelet gives* throws more light on the subject. 
We And there the dates at which have blossomed for fifteen years the 
most common of plants, viz: the lilac, the syringa, and the faux ebSnier^ 
and also the average dates of the digressions observed each year. 

The celebrated botanist, Martins, remarks that the movements of the 
sap, studied by the aid of periodical phenomena, and placed in connec- 
tion with the meteorological derangements, throw a new light upon the 
history of cells and vessels ; the chemical signification of the external 
development w^e find more clear; the history of vegetable chemistry 
consolidates the principles of agronomy. 

The average date of flowering may be fixed at the 1st of May for the 
lilac, the 25th of -the same month for the syringa, and the 2d of June 
for the faux ebenier. We see further that the probable error of these 
dates is nearly the same, anfl does not extend beyond a day and a half. 
The probable error is naturally greater for an isolated observation ; it is 
of five or six days ; that is to say, that, for the faux ebenier^ for exami)le, 
it is an equal chance that the flowering will take place the 2d of June, 
and that the delay or advance will not exceed five or six days. Although 
the three plants indicated bloom at different epochs, we see consequently 
that they have nearly the same delay and the same advance for each 
year. 

ACTION OP FROST UPON PLANTS. 

Theo'i'y of frost — From a series of experiments on the "Heat of An- 
imals and Vegetables," made in 1766, John Hunter drew the following 
conclusions : That plants, when in a state of actual vegetation, or even 
in such a state as to be capable of vegetating under certain circumstances) 



" Thoorie des ProbabiUties. Brunei les, pp. 68-70. 
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must be deprived of their jyrinciple of vegetation before tbeycan be 
frozen." Again he says ; ^' But the question i& this : Is every tree dead 
that is frozen^ 1 eati only say, that in aU the experiments I ever made 
upon trees and shrubs, whether in the growing or active state, or in the 
passive, that whole or part which was frozen was dead when thawed." * 

Notwithstanding that great authority, it is well known to practical 
horticulturists that the pernicious consequenc^es of severe cold on gi^ow- 
ing plants may to some extent be obviated by careful and gradual thaw- 
ing ; in such cases the freezing is incomplete, and does not involve all 
of the structures of the plant. 

Haliyf thought at first that frost acts mechanically upon the tissues 
of plants, by expanding the fluids they contain, and thus bursting the 
cells or vessels in which they are inclosed. Keferences might be multi- 
plied to show how universal this opinion has been, and still is, among 
some of the best physiologists. Although most of them reject the idea 
of Hunter, they appear to be of the opinion that after complete conge- 
lation the plant necessarily dies. 

H. R. Goeppertf was the first to prove, in 1829, that the changes which 
plants undergo, when they are killed by cold, do not consist of the burst- 
ing of their cells or vessels, but solely of^in extinction of their vitality, 
which is followed by alterations in the chemical composition of their 
juices.. In the winter of the same year Charles Morren made some ex- 
periments on the action of cold and frost upon plants, and arrived at the 
same conclusions deduced by Goeppert, although his theory differs in 
some respects from thjit of the latter author. The following are his 
dedactions, from a more recent publication : § 

I. That no organ whatever is torn by the action of frost, except in 
very rare cases, when the vesicles of cellular tissue give way to the ac- 
tion caused by the expansion of the liquid. 

2. That the organs contained in the cellules, or the vesicles, undergo 
no alteration, unless perhaps in the ease of the femla, which in some 
circumstances is converted into sugar, no doubt in couseqnence of the 
action of some acid formed by the decomposition of the organic parts. 

3. That the biforines do not cease the ejaculation of their rai;hrdes 
after freezing, and therefore it is probable that this movement is not due 
to a vital contract! bility. 

4. That the action of frost operates separately upon each individual 
elementary organ, so that a frozen plant contains as many icicles as there 
are cavities containing fluid, the dilatation thus produced not being suf- 
ficient to burst the sides of the cavities. 

5. That such dilatation is principally owipg to the separation of the 
air contained in the water. 

C. That it is to be supposed that since the sap, the latex, the liquid of 
the cells, and all the fluids which are found in plants are not composed 
of pure water, vegetation by this condition resists freezing, within cer- 
tain limits; as the experiments of Blagden have proven, the matters 
which taint the purity of the water allow the liquid to attain a degree 
of cold, while in their absence it would be frozen. 

7. That the disengagement of air from water, during the act of con- 



* Plii]osoT>hical Transactions, 1775, vol. Ixv, pp. 446-458, 1778 j vol. Ixviii, pp. 7-49. 
+ Traits eleiiieiitaire de Pljysique. Paris, 18G6, vol. i, p. 259. 

tokens Iris, Breslau, 1830, p. 497, briefly abstracted; trans, in Edinburgh Jour- 
nal of Natural and Geological Science, 1831, p. 180. Ueber Wiirmemtwickelung in 
der lebendeu Pflaiizen. Breslan, 1830. Wien, 183*2. 

$Bijdragen tot de natuurkundige Wetensehappen, 1830, vol. v, pp. 55-77; BuUetin 
de rAcad6mie des Science de BruxeUes, 1838, vol. v, pp. 98-111. 
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gelation, is the most injurious of all the phenomena attendant upon 
freezing, introducing gaseous matter into organs not intended to elabo- 
rate it, and bringing about the first stages of decomposition in the sapi 
and its precipitates, so that with a thaw commences a new chemical 
action destructive to vegetable life. 

8. That the expansion of the cells and aquiferous organs drives a great 
quantity of water into the air cells and air vessels, so that the apparatus 
intended to convey liquid only contains water and air, while that 
which is naturally a vehicle for air conveys water. Such an inversion 
of the functions must uecessarily be destructive to vegetable life, even 
if death were not produced in frozen plants by the decom[)osition of their 
juices, the loss of their excitability, and the chemical disturbance of all 
their contents. 

After some experiments made during the winter of 1850-'51, Professor 
John Le Conte reached the conclusion that the sap of trees and shrubs 
which are uninjured by extreme cold does become frozen without the 
slightest damage to them ; the reverse opinion being generally prevalent 
among the most eminent physiologists. Subjoined are his conclusions: 

1. That the sap of certain plants can be readily frozen by the appli- 
cation of a comparatively moderate degree of cold. 

2. That the congelation of the juices of vegetables does not, as many 
physiologists imagine, necessarily and inevitably result in the death of 
the whole plant, or of the part in which it takes plaeej but that, on the 
contrary, frequently no injurious consequences follow. 

Professor Le Conte also thinks that ''the hypothesis of the laceration 
of the vegetable tissues is totally untenable, for it seldom, if ever, takes 
place, even when the most succulent plants'are frozen and killed by cold. 
During the process of congelation each cell of the tissue becomes indi- 
vidually larger by the increase of volume which attends the solidifica- 
tion of the contained fluid; but there is no bursting^ because the mem- 
brane is extensible, and when thawed it recovers its first state by its 
elasticity. Although in some instances Professor John Lindley has 
found the tissue of the succulent parts of plants lacerated, as if by the 
dilatation of the fluid they had contained, yet this result was by no 
means an invariable concomitant of freezing, and it is not essentially 
connected with the destruction of vegetable life."* 

Aug. Pyr De Candolle explains how plants endure the action of ex- 
cessive cold, by the following facts, which may prevent their juices from 
freezing: 1. A certain amount of proper heat, generated by physiologi- 
cal actions. 2. The viscosity of the juices lowering the freezing point. 
3. The distribution of the sap through minute vesicles and capillary 
vessels depressing the point of congelation still further. 4. The warmth 
of the ground from which the sap is pumped up, 5. The low conduct- 
ing power of consecutive layers of bark, with entangled air included in 
their meshes, and of the wood itself, where the power is less transversely 
than longitudinally, t 

Professor Lindley concludes that the fatal effect of frost upon plants 
is a more complicated action than has been supposed, of which the fol- 
lowing are the more important phenomena : 1. A distention of the cel- 
lular succulent parts, often attended by laceration, and always by a 
destruction of their excitability. 2. An expulsion of air from the serifer- 
ous passages and cells. 3. An introduction of air, either expelled from 
the air passages or discharged from the water during the act of freezing, 
into parts intended exclusively to contain fluid. 4. A chemical decom- 

* American JourDal of Science, 1852, vol. xiii, p. 204. 
tPhysiologie V6g6tale. Paris, 1832, vol. iii, p. 1101. 
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osition of the tissue and its contents, especially the chlorophyl. 5. A 
estraction of the vitality qf the latex, and a stoppage of the action of 
its vessels. C. An obstruction of the interior of the tubes of paren- 
chyma, or woody fiber, by the distention of their sides. In another 
place Professor Lindley says: 

It has been suggested that tlie fluids contained in different speeies of plants 
may themselves act differently in the presence of cold, just as the oil- of turpentine 
requires a temperature of 14^ to freeze, while oil of bergamot freezes at 2;>° and olive 
oil at 36^^. This may bo true to a limited extent, but it does not explain the phenomena. 
The plant x perishes from frost, for instance, while another, identical with it in nature, 
lives with impunity within two yards of it, both having been exposed to the same 
temperature. Tbe fluids of the two will be chemically the same, and yet the results 
are opposite; except it would be in proportion to the quantity of water they contain, 
but not as to the quality of their fluids, that they have the power of resisting cold. 
Some plants are also killed by cold although their cells are perfectly empty, in which 
case we oeed not say that the expansive force of frozen fl.uid could have nothing to 
operate upon. All the experience that forty years' acquaintance with such phenomena 
has given us leads to one, and only one, conclusion, which is, that the power of resist- 
ing frost is the consequence of specific vitality^ and of nothing else. It may be asked, 
what is this specitio vitality? To that we have no reply to give, except that we do 
not know.* 

As stated heretofore, Gceppert had already advanced the idea of the 
extiuction of vitality in plants, followed by some chemical decomposi- 
tion of their juices, by the action of frost upon them. At the same 
time Morren had shown the pernicious influence of air in the cells of 
their tissues as beino- the probable cause of that decomposition. Based 
upon these two conclusions, and on his own experiments, Hoffman has 
given the most satisfactory explanation concerning the action of frost 
upon plants, as shown in the following investigations of that conscien- 
tious observer : 

During the winter of 1855, when the thermometer descended as low- 
as 270.7 C, Herman Hoffmann made numerous observations upon the 
influence of frost on vegetation. The most frequent frost did not nota- 
bly change the aspect of the plants which it reached ; they grew stiff- 
ened, often almost brittle ; frequently they contracted some little, but 
their color sustained no important alteration. It made little difference 
with the tenderer plants whether the frost was 12° or 24^ below zero 
for half an hour, or for twenty -four hours or more, providing it was not 
interrupted an instant by an elevation above zero, and that it pene- 
trated into all their organic substances. In other rare cases the frost 
considerably changed the aspect of the plants, which result we may not 
foresee by the consistence of their leaves, their native country, their 
age, &c. The epidermis was detached in plates from the green paren- 
chyma of the leaves without tearing, and presented the appearance of 
blisters raised on the skin by a burn, appearing to be filled only with 
air. The action of frost often changes the normal position of the organs. 
Hoffman saw the scented tulip bent and straightened more than ten 
consecutive times, according as the temperature fell below or rose above 
zero. 

All plants do not support the alternations of freezing and thaw^ing ; 
a very great number are killed by the thaw, and not, as ordinarily 
thought by the frost ; such are the tropical plants. The delicacy of a 
plant, and the quantity of juices which it contains do not furnish any 
sure indication of its sensibility to the frost. The delicate crocus, for 

^Transactions of the Horticultural Society, London, new series, vol. i^. 308, ab- 
stracted by Professor A. Griij in the American Journal of Sciences, 1840, vol. sKxix, 
pp. lrt-*28. The Theory of Horticulture, New York, XBo9, p. 8r>. The Magazine* of 
Horticulture, 1855, vol. >;xi, pp. 391-394. 
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example, perliaps freezes to the point of being filled v^ith crystals of 
ice entirely without injury. The reverse is observed with some plants 
apparently very strong, like the acacias of IS^ew Holland, which are 
very susceptible to the frost. In the other plants the quantity of water 
contained in their cells may serve as an indication. The wood of the 
same species of tree admits also of different conditions in spring, ac- 
cording to ^he state of the juices Vvhich it contains. The almond tree, 
situated in a sheltered position, and exposed to the sun. frequently per- 
ishes, while that planted upoti the slope of a hill escapes from the frost. 
Sheltered positions, which are in summer and autumn favorable to the 
development of fruit, are disadvantageous in spring, on account of the 
acceleration which they often impose upon vegetation. At the close of 
the winter of 1854-'55, thousands of almond and peach trees perished 
by the frost in the neighborhood of Frankfort, and those in the enclos- 
ures sheltered from the north, and uncovered tow^ard the south, suf- 
fered the most. The same fact was observed at Giessen. 

Hoffmann says there does not exist any general rule by which to fix 
in advance the point to which a plant, or an organ, will resist the frost. 
We have for guidance in this regard only isolated observations. We 
cannot explain w^hy plants, or parts of plants, sometimes delicate, and 
sometimes solid, do not suffer from the frost. But Hoffmann believes 
that he has proA-ed why certain i^lants do suffer. I give his theory. 

If we expose the leaves ef rosemary, camellia, &c., to a cold of from 
10^ to 20O C. below zero, we do not remark any alteration at the end of 
several days 5 but if the sun touches the leaves in such a manner that 
their temperature is elevated for one moment above zero, so as to cause 
thawing, they undergo the most considerable alterations ; the plants 
fade with all the symptons of being entirely withered, and the leaves 
appear dry in a temperature of 50^ to 68^ G. above zero. The same 
])henomenon is produced when we r)lace the frosted leaves in an enclos- 
ure without the sun, and where the temperature is only six-tenths of a 
degree above zero ; thus the rapid increase of temperature is not the 
^ole cause of these alterations. We may save parts of plants which are 
frozen by the sprinkling of cold water ; it has been believed that this 
effect is due to the slowness of the thaw thus produced, but this 
opinion is erroneous, for the water renders the same service when it is 
warm. Hoffmann has several times observed that the leaves of Cam- 
phoraj Aiicuhay Vihurnuin tlmis^ camellia and rosemary, when carried 
after their freezing into a temperature of + 12^, were immediately dis- 
colored ; but, having first been submitted to a. cold of 18^ to 28^ 0. 
below zero, and then entirely plunged in water of 12^ above, they were 
preserved perfectly green for tvrenty-four hours ; if, however, any part 
of these leaves emerged from the vvater, they turned completely black. 
This remarkable action of the water, independent of its temperature, 
obliges us to seek another explanation of the cause of this phenomenon. 
Here is Hoffmann's theory : 

The freezing disengaging the air dissolved in the water, a given vol- 
ume of the liquid containing air in dissolution will occupy less space 
when this gas has escaped ; moreover, the water, dilated by freezing, 
having ten volumes of liquid, will give eleven volumes of ice.* For 



* Gameo liad concluded that the ice which floats upon the water had become dilated 
by ti-eezing. The Florentine Academicians were willing to verify this assertion by 
varied and conclusive experiments ; they certified that tiie volumes of liquid and solid 
water were to each other as 8 to y, a relation but little different from that of |i , which 
has since been found to exist.— Comptea Kendus de TAcademie do Paris. 1870, vol. 
]xx> p. 1150. 
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these two reasons, when the fluid which fills a cell congeals, the cell is 
fonnd , distended beyond measure, without, however, bursting in the gen- 
erality of cases. The elastic membrane of vegetable tissue thus dis- 
tended loses its elasticity to such a degree that many days of repose are 
afterward necessary for it to regain its original dimensions after the 
melting of the ice. 'Now, when we carry frosted plants into a warm 
place, the ice which the cells contain being melted, the water will return 
to its primitive volume smaller than that of the ice 5 but the air which 
the freezing has disengaged will prevent >the cellular membrane from 
returning to its first condition. We find, therefore, in the cells of plants 
which have been thawed the tvater and the air remaining separately, 
the one next to the other. This air is not long in producing an injurious 
influence on the chlorophyl, or green, of the leaves, and killing that 
part. Hoftmann compared the action of this gas in the cells of the 
leaves to the rapid mortal*eflect of the presence of bubbles of air in the 
blood of animate. The method of preserving the chlorophyl and the 
organic matters from the injurious influence of the air consists of allow- 
ing the penetration of cold or warm water into the cells at the same 
moment when the vesicles of gas, which are retained between the needles 
of ice. become free by the fusion of the water, and commence to unite ; 
then, as long as this air does not form a stratum, lodged between the 
water and the walls of the cell, it cannot cause the decomposition of the 
chlorophyl. Being free it dissolves little by little in the liquid, or 
escapes gradually to the exterior by the vessels of the plant. 

When, rarely enough, frozen plants which are thawing very slowly to 
a temperature near that of melting ice escape death, it is because the 
disengagement of the air from the ice takes place very slowly and in 
such a manner that the vegetable membrane has time gradually to 
regain its original volume by its elasticity. 

To sustain this opinion on the cause of the death of plants by frost, 
Hoffmann reports a number of observations, from which it results that 
the leaves always diminish in volume when they freeze;' in the jonquil, 
for instance, the leaves diminished in freezing 21 parts to 100, or nearly 
one-fourth. This diminution of volume is always recognizable at first 
sight, and is produced with such rapidity that it is the. same after ten 
minutes of freezing as after ten to thirty hours. Hoffmann believes 
that it is due in part to the fact that the air becomes free by the freezing 
of the cellular juices, and escapes from the leaves. 

But how can we reconcile this remarkable diminution of the frozen 
leaves with the fact that the cells increase in volume by the freezing of 
the water, and by the disengagement of the air contained in it ? Hoff- 
mann believes that this increase is more than counterbalanced by the 
contraction of the epidermis, experienced through the entire leaf, (which 
thus becomes very tough and consistent,) and the presence of the air 
existing in the vessels and the intercellular spaceSf The enlargement 
of the cells operates interiorly altogether, and at the expense of the 
vessels and spaces which oppose less resistance than* the enveloping 
epidermis. 

If, says Hoffmann, this explanation of the process which causes the 
death of frozen plants is really the true one, we may probably deduce 
from it the aptitude of certain plants for resisting the frosts. They 
appear to owe this property to the membrane of their cells, which pos- 
sesses an elasticity sufficiently energetic to enable l^hem to resist the 
distension produced by the action of the frostsj and to recover their 
original dimensions as the ice again becomes water, in such a way that 
the disengaged air is forced to dissolve rapidly under the pressure exer- 
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cised upon it. This author cites, for example, the lilac, because its 
elasticity is very remarkable. 

When plants die only after having endured the action of cold during 
several days, their destruction is not owing to congdation, but n\ore to 
the arrest of nutrition and transpiration. Finally, Hoffmann remarks 
that in the observations on the degree of cold to which plants may be 
submitted, it is necessary to beware of concluding from the temperature 
indicated -by the thermometer that which the plants can support, 
because their exposition and their radiation may considerably modify 
their thermal condition. After his observations on the barley, the flax, 
and the water-cress, it resulted that the same plants may be affected in 
different manners, relative to the frosts, at different moments of their 
existence. He specifies, as a fact worthy of remark, that constantly 
aU or nearly all the stalks, proceeding from one seed-plot, are affected 
in the same manner by the frosts, while they support its influence in 
different ways when they proceed from different seed-pfots of the same 
species. Sometimes the young stalks are most sensitive to the actioli 
of the cold ; sometimes, on the contrary, the oldest suffer most ; and 
then, again, the tallest are affected most readily.* 

DIFFERENT METHODS FOR PROTECTING PLANTS FROM FROST. 

For protecting the plants of warm countries from frost, Thouin has 
employed several methods with success. The first consisted of placing 
these plants in inclosures and shelters from strong light, the day 
of the frost, and some moments before the appearance of the sun. 
Plants which had passed a very cold night in the open air, and whose 
leaves, covered with white frost, had become stiff and brittle, thawed 
very slowly, and did not experience the accidents which occurred to the 

j same species of plants not placed within these shelters. 

i The second method consisted of showering the frozen plants, using a 
watering-pot for the smaU ones, a skimmer-syringe for shrubs, and a 
hand-pump for large trees in boxes, the elevation exceeding fourteen 
feet. He sprinkled only at ISie instant when the first rays of the sun, 
which were very brilliant the first two days of the frost, began to faU 
upon them. The water, less cold than the air, in melting the frost 
which covered the leaves, prevented the injurious effects of the rays 
of the sun ; but if the plants were sprinkled before the rising of the 
sun, the water congealed on them and increased the intensity of the 
cold. The leaves of some trees with large tops, which were in the shade 
at the instant of the sprinkling of the water, were covered with a slight 

^ layer of ice, which thawed only after some hours. AU these leaves and 
branches grew yellow or blackish at the end of some days, and after- 
ward fell off entirely. 
The third method consisted of interposing between the plants touched 

i by the frost and the rays of the sun a thick cloud of smoke. At various 
distances in the vicinity of the plants, and above the reach of the wind, 
were established piles of half-dry grass, damp leaves, or partly ground 
jtnanure, which were fired as the sun was al^out to appear, and sustained 

jjintil the frost melted and the water which was produced fell at 

J the foot of the trees. The effect of this mode of thawing will be more 

; prompt and sure if the smoke is carried by the wind directly upon the 
irees, which result is desirable, but not indispensable; for it suffices if 
the rays of the sun are broken, or obscured, so that they do not act upon 



* Wit'teriing und Waohstliuni, oder Qmndzuge der Pflanzenklimatologic. Leipzig^ 
r 1657, 8vo. 
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the brilliaDt facets of the ice-crystals which cover the plants. For the 
preservation of wall-trees, orchards, trellis-plants and vines, nets, can- 
vas, stra w-matting, and dry leaves may be employed with success. For 
the purpose of arresting the progress of the injury received by frozen 
plants, it is necessary to remove the leaves, and cut off, even to the 
quick, all the shoots and branches which have been affected. This 
operation should be performed with a very sharp instrument close to 
where the bud springs, and a little above, in order that the shoots, pro- 
ducing the eyes which attract the sap from its legitimate course, being 
promptly cicatrized, there is no wound occasioned by the suppression 
of the frozen branches. * 

An able gardener, Mr. Charles Harrison, has given the following 
method of watering peach and nectarine trees to preserve them from the 
effects of frost : Before the sun is up, after a frosty night, if he finds that 
there is any appearance of frost in the bloom or young fruit, he waters 
them thorough^ with cold water from a garden engine; and, even if they 
are discolored, this operation recovers them, provided it be done before 
the sun falls upon them. He has sometimes watered particular parts ot 
the trees more than once in tbe same morning before he could get entirely 
rid of the effects of the frost. The fact that the operation of watering, 
in counteracting the frost, produces this effect only if it be done before 
the sun comes upon the 'blossoms or young fruits, seems to be analogous 
to the condition of a frost-bitten joint or limb, which is recovered by the 
application of cold water, but injured, and sometimes destroyed, by 
being brought near the fire, or within the influence of sudden warmth. 
Harrison first discovered this method by the following accident : In 
planting some cabbage among some rows of kidney-beans, very early on 
the morning after a frosty night in spring, and before the sun was high 
enough to turn upon the frosted beans, he spilled upon them some of 
the water which he had used in his planting, and, to his surprise, he 
found that the beans immediately began to recover. This method was 
adopted by Thouin in 1806, and has been followed by many other hor- 
ticulturists up to the present day. 

Harrison protects his trees from the frost in the month of January by 
branches of broom. These are previously steeped in soap-suds, mixed 
with one-third of urine, for forty -eight hours, to clear them from insects, 
and then they are disposed thinly over the whole tree, and allowed to 
remain only until the tree begins to break into leaf. Nevertheless, his 
success did not depend entirely upon his watering, but a great deal upon 
his pruning and clressing in the following manner: The peach and nec- 
tarine trees are pruned and nailed in December and January, when he 
always takes two-thirds of the young shoots away. In two hand-dress- 
ings, in May and July, he leaves the lowest and weakest shoots for a 
succession in the year following, pinching off the leading and other 
shoots, t 

Mr. James M^ean has adopted the following method for preserving fig- 
trees in winter : In autumn, as soon as the leaves are off, the branches are 
unn ailed and brought down to the ground, which is opened to the depth 
of nine or ten inches close to the wall. In the trench thus made the 
branches are laid, and covered with a light red sand to the thickness of 
two feet, which is sufficient to exclude all frost. About the middle of 
April the sand is removed; the branches, being then well washed, are 
again nailed to the wall, and never fail to produce a crop. He always 



* Annales de I'A^iculture Frangaise, 1806, vol. xxv, pp. 315-319. 

t Transactions of the Horticultural Society of London, 1818, vol. il, pp. 13-18. 



AGRICULTURAL METEOBOLOGY. 



133 



propagates a proportion of young wood every year, and does not suffer 
any to remain on the trees older than six or seven years.* 

In 1820 the sudden change from a temperature of 12° above zero to 
one of 14P below, destroyed, in January, the greater part of the olive trees 
in Provence, France. Mr. Joseph Jean, proprietor of an olive-orchard 
of one hundred trees, by a "process which he invented, saved seventy- 
six of the oldest. In the month of April he cut all the branches within 
some distance of the top of the trunk ; he smoked the trees in the ordi- 
nary manner, and buried fresh herbage at their feet 5 he then cut off all 
the sprouts which were manifested at the ends of the remaining 
branches. The new sprouts of the first yfear grew to one meter, or about 
three feet, and redoubled their growth in the second season. In the 
third year he had already regained a quarter of his accustomed har- 
vest. Eaibaud-Lauge has given the following explanation : The sap of 
the partly-frozen trees, maintained abundant by the dampness of the 
herbage and the suppressing of the sprouts springing from near the 
roots, is forced to flow upward into the trunk, and the tree is thus saved 
from the injurious effects of the frost, t 

The distinguished horticulturist, Mr. Thomas Andrew Knight, says : 

Among the various methods of protecting 4he blossoms of wall-trees from frost, 
which are adopted by gardeners, it must be admitted that the most efficient are those 
by which the trees are thickly covered during the night, and fully exposed during the 
day ; and if this kind of protection be given to peach and nectarine trees very early in 
the spring, it not only preserves the blossoms, but it also prevents the appearance of 
blistered leaves, which are generaUy abundant in cold and unfavorable seasons. 
Woolen nets, or a patent imitation of netting, constitute the best material for wall-tree 
covering ; but the meshes should be suflBciently wide to permit the ingress of bees, jfor 
the pistils of the blossoms of almost all fruit tre^ are not in the best state to receive 
the pollen till the anthers of these blossoms have been expanded, and the number of 
blossoms which are rendered productive of fruit by their own proper pollen is not, I 
have reason to believe, very great. The exclusion of honey-gathering insects is conse- 
quently in most cases very injurious. 

The 'material which I employ consists of small branches of the birch-tree, about two 
feet in length, collected as soon as the leaves have become fuD grown, at the end of 
June; these are preserved under cover till the following spring, when they have be- 
come perfectly dry, which is a very important circumstance. They are then secured to 
the walls by a few nails and shreds, with their points hanging perpendicularly down- 
ward, their upper and thick ends being in contact with the wall, and the opposite 
slender extremities projecting eight or ten inches from it. This position of the cover- 
ing material appears to me to be an extremely advantageous one, and I have constantly 
employed it in this manner more than ten years. Every year a very large portion of 
my blossoms has escaped injury under its protection. As to the quantity to be used, 
with advantage, it is left to the discretion of the gardener. If the situation of Bis 
garden be 1o\y, ho may cover his trees more closely than if it be high ; but the covering 
should never be so thick or close as to prevent a large portion of the blossoms being 
visible to a person passing within a few feet of the wall ; under such circumstances 
almost every blossom will in some part of the day receive a portion of the solar rays. 
As the danger to be apprehended from frost diminishes, and the quantity of young 
shoots and foliage increases, the covering material should be taken away at successive 
periods and in small quantities. My experience has been confined to the use of the 
slender branches of t he birch-tree, but bunches of other trees with small leaves, such 
as the hawthorn or hornbeam, might, I believe, be employed with success, though I 
give decided preference to those of the birch, t 

Jfeger has obtained the greatest success by the use of well-water for 
sprinkling frozen plants, but it is necessary to apply it when the ther- 
mometer stands about 1^ below zero,§ because if we sprinkle the plants 



* Transactions of the Horticultural Society of London, 1818, vol. ii, p. 228. 

t Mem. d' Agriculture, Paris, 1823, pp. 407-36 ; Annales de I'Agriculture Frangaise, 
Paris, 1823, vol. xxii, p. 355-83 ; Remarks of H. Laure, in Bulletin de la Soci6t€ 
d' Agriculture du Ddpartement du Var. Draguignan, 1824, No. xv ; Report of Boscip, 
in Annales de ^Agriculture Fran^se. Paris, 1823, vol. xxii, pp. 383-86. 

t Transactions of the Horticultural Society of London, 1824, voL 5, pp. 505-8. 

§ Centigrade, equivalent to 32° Fahrenheit, or freezing point. 
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below tliis temperature, the water produces an opposite effect, increas- 
ing the degree of cold 5 and if above, the water will not have any effect, 
for the elevated temperature will already have exercised its baleful in- 
fluence. Jfeger believes this method applicable on a large scale to the 
vine-growing countries, where the spring frosts are calamitous ; simple 
hand-engines, placed at various distances in the i)lantation, will afford 
the surest guarantee against this scourge.* 

A horticulturist made cuts in the bark of a young nut-tree injured by 
the frost. The bark thus treated assumed a darker tint, and a thick 
liquid, resembling the juice of boiled truit, exuded from the trunk. He 
removed the bark, and even eiltirely stripped some trees from near the 
root up to the healthy branches, and then rubbed the trunks with liqui- 
fied clay. This operation arrested the escape of the thick liquid, the 
bark quickly reformed, acquired in a short time the thickness of a line, 
and the tree in the same year put forth strong branches. Those trees 
which had not received the same treatment died, t 

It is asserted that, if a fruit tree be enveloped with straw or hempen 
ropes, and the lower end of the rope be put into a tub of water, the 
tree will not be injured by the frost. J 

Another horticulturist has fir three years made use of a net-work 
prepared from the filaments of Spanish broom, (Spartium junceum^) for 
sheltering espaliers from the frost. The nets were placed obliquely 
against poles, of the height of the walls, and at a distance of about 
three feet from the espalier. They s'erved to break the force of the cold 
winds and the beating rains, and to neutralize the effects of the frost. 
The morning after a frost these nets, viewed horizontally, showed each 
mesh armed with needles of ice, which melted in the first rays of the 
sun. Trees protected in this way did not suffer from those first frosts 
which are so pernicious to vegetation. This shelter unites all the bene- 
fits of air and warmth, and the fruits produced under it are excellent 
and of remarkable size. § 

Chateau vieux does not advise the immediate cutting down of branches 
which the frost has affected, and which are supposed to be dead. De- 
scending below the parts completely destroyed by the frost, as far as 
those cells which have not been injured, the disorganization gradually 
diminishes. The power of vegetation may, for this reason, be reestab- 
lished to a degree more or less elevated, according as circumstances 
ai*e more or less favorable. This author has seen, in the middle of the 
summer, the branches of a fig tree apparently injured beyond any hope 
of vegetation, but which, through neglect, had not been cut off, putting 
forth in a suqirislng manner. The plum trees of Portugal, the Coignas- 
siers of Japan, the laurel, &c., have given, some time after freezing, in- 
dications of vegetation in their higher branches. The above precau- 
tion favors the recovery of certain trees which sprout again on the old 
wood with difficulty, ^nd also diminishes the evil that heavy rains occa- 
sion to the trees. It is not necessary to cut down to the quick in these 
cases ; a little wood should be left above it to prevent the air from com- 
ing in contact with those parts from which w^ may expect new shoots, 
and which at first are in danger of becoming dry on account of their 
diminished force of vegetation. In two cases only will this precaution 
prove injurious 5 first, where the frozen parts contain foul juices which 
are likely to attack the healthy portions ; in this case it will be neces- 

* WiMeinb. Correspond, des Landwirths. Vereins. September, 1825, vol. Viii, p. 139. 
t Ann. Pomolog. d'Altenbourg, 1826, vol. 1, p. 232f 
t Journal of the Franklin Institute, 1886, vol. 1, p. 173. 
$ Ajmales de la Soci^t6 Linn^enne. Paris, 1827, p. 145. 
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sary to hasten tlie cutting away of the dania>ged branclies; and, second, 
if the disorganization has attacked .the large branches and the tnink, 
the latter must be cut below the level of the &8il; the earth which 
covers the spot,- sheltering it from the contact of the air, will preserve 
by its dampness the suppleness of the woody fibers, and protect the 
young shoots as they spring from the rays of the sun, which might 
destroy them in a short time.* 

Kottwitz proposes to turn the stocks of vines gently toward the 
ground, and to cover them with leaves as dry as possible. To prevent 
the wind from carrying away these leaves, they should be overlaid with 
the refuse vine cuttings, bean-stalks, and ends of boards, and sur- 
rounded with small pickets. Vine stocks thus covered are entirely 
sheltered from the frosts of winter; and, as the air penetrates in spite 
of the leaves, the development of the sap is prevented, and takes place 
only when the stock is straightened and pruned. By following this 
method all loss of sap is guarded against, and the vine entirely escapes 
the pernicious influences of the frost and the hoar-frost. Combining 
with this process the pruning in autumn, which is preferable to that of 
spring, we attain marked advantages, t 

A horticulturist established trellises six inches from an espalier wall, 
and eight inches from each other, and attached the trees' to them in the 
beginning of April; the trees thus removed from the wall suffered less 
from the frost than when at the distance of two inches only, and they 
alSo received more nourishment in summer. This measure is espe- 
cially serviceable for apricots. In those countries where wood is scarce, 
the trellises may be made of iron wire. J 

Margat aflBrms that we may transport fruit trees with bare roots, and 
without packing, during the most intense frost, provided they have been 
taken up twelve or fifteen days before the frost and exposed to the air, 
with their roots on the ground, during all this time. But the roots of 
trees exposed to the frost immediately after being dug out of the ground 
always perish. Trees thus recently taken up, although well packed, are 
liable to have their roots frozen upon arriving at their destination, if a 
frost occurs upon the way, while those whose roots have been previously 
exposed to the air for twelve or fifteen days always arrive in a good con- 
dition, even without packing. The experiments of Margat are confirmed 
by those of the same nature made at Neuilly by Jacques. § 

Louesse suggests, as the best means for sheltering espaliers from the 
later frosts, a loose frame covered with oil-cloth prepared with a thick 
layer of linseed oil on each side, and even on the wood. When, in the 
first fortnight of February, the flower-buds of apricot trees begin to 
enlarge, this frame should be placed as close as possible to the trees, 
aud perpendicularly to the wall, taking the precaution that it does not 
touch the branches ; it should be maintained in place by wooden sup- 
ports fixed in the wall, and the sides guarded b;^ moss, horse-litter, or 
any other substance capable of intercepting the exterior air. 

Flowering takes place under the shelters with greater rapidity and 
facility, because the action of the solar rays is strengthened and the 
warmth preserved for a long time. In this sort of hot-house, we see 
almost the entire quantity of fruits mature perfectly, and the effect of the 

* Bnnetin de la classe d' Agriculture de la Soci6t6 des Arts de G6n^Yo. 1829, 3^"® ann^e, 
No. 36, p. 185. 

i VerliandhiDgen des Vereims zur Beforderung des Gartenbaties in den Prenssisclien 
Staaten, vol. 5, p. 83. 
t The above, vol. iv, p. 300. 

$ Annales de la Soci6t6 d'Horticulture. PariS; 1830, p. 41. . 
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dampness, the frost, and scorching by the sun are no longer to be feared, 
as in the case of those trees in the open air. When the warmth increases 
as the season advances, it becomes necessary to give more air to the 
trees by raising the trap-net at the bottom, or removing the straw which 
protects the sides. The whole may be entirely dispensed with only when 
the temperature causes no more fear. It will be found expedient to 
leave the frames as long as possible, because they greatly advance the 
growth of the fruit. * 

P^pin has succeeded, by the suppression of leaves before their natu- 
ral fall, in saving the delicate slips from the effect of the fi?ost. Thouin 
has obtained the same results by the suppression of the fruits of the 
second season on fig trees. According to Bonafons, the first practice is 
habitually applied in Sweden to most of the woody plants, and also in 
Piedmont to the mulberry tree. According to Puvis, those trees which 
are not stripped by the worms, and whose harvesting is consequently 
more normal, are better defended than those whose summer stripping 
forces a second sprouting in the same season. According to Saubiac, 
in Ariege, France, the best preventive of the injury by the later frosts 
upon the vine is a late pruning, which arrests the development of new 
buds, t 

Another horticulturist proposes the following method for protecting 
shrubs and young trees from the frosts : Two half cylinders are formed 
of wood, as if to be covered with wicker-work, but, instead of being 
thus completed, they are plaited or woven over with the material -of 
which bee-hives are composed. These half-cylinders have strong legs 
attached, which are thrust into the ground, and where the design is 
merely to shelter the plant from the east or northeast wind, only one is 
placed on the side to be protected 5 but where the shrub is tender and 
requires more complete shelter, two are placed together and fastened to 
each other with hooks j over them is placed a cover, and thus is formed 
a protection more complete than any formed of other materials, and 
mofe efficacious against the frosJ. These cylinders are comparatively 
light, easily applied or removed, and exceedingly warm, for scarcely any 
frost will penetrate them, so completely do they prevent the escape ot 
the heat which arises from the native warmth of the earth. If the 
ground be hard, holes may be made for the supports with a crow-bar or 
the point of a pick, but in most cases a pointed stake of any sort may 
be used ; and when the covering is properly placed, so as to be close to 
the ground, some loose earth may be put around the bottom to prevent 
any air from getting under it. The earth should also be closed around 
the legs by ramming, in order to fasten them do wn.l 

An experimenter says that in protecting pits and frames, the coveriug, 
if placed on the glass, absorbs the heat; but if located at a short dis- 
tance above the glass, it radiates the heat, and keeps the external air 
from acting on the frame at all. Now, nothing can be more obvious 
than the following conclusions: If the radiation of heat from cloth, 
which touches nothing, will keep the external air from acting on the 
frames at all, it will, prevent the external air from acting upon anything 
else; and this is sufficient to satisfy us that cloth prepared with trans- 
parent varnishes, and used instead of glass, must be efficient as a means 
of protection; and I am even inclined to believe that its advocates are 
right in saying that it is more effective than glass. In regard to the 
question of light, as we are always shading in bright weather, so for 

* Annales de la Soci^t<5 d'Horticiilture. Paris, 1843, vol. xxxti, pp. 247-250. 
t Annales de la Soci6t6 d'Horticulture. Paris, 1840, vol. xxvi, pp. 8, 9. 
t The Gardener and Practical Florist. London, 1843, vol. i, pp. 285, 286. 
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many purposes the cloth must be better than glass, because it requires 
no additional shading. This covering confines the heat, and prevents 
the operation of the external air, so that if the frames are closed when 
there is no frost, it likewise prevents the escape of the heat, and keeps 
the covered subjects at the same temperature which prevailed when the 
frames were closed.* 

Mr. R. Thompson, of England, describes the following method of pro- 
tecting espaliers in unusually severe weather, peaches and nectarines be- 
ing in bloom at the time. At the end of March coping-boards were placed 
along the walls, and a network stretched over half of it, while straw 
screens protected the other half at night; in severe nights the nets were 
the best protection. The screens consisted of one length of straw fixed 
on twine, and stretched between training rods one inch square and 
six feet long; they were kept in place by fixing the tops of the rods 
against nails in the wall, the lower-pointed ends being inserted in the 
ground. By day the screens were rolled aijd laid at the bottom of the 
wall. The blossoms under these were protected, but those on the front 
of shoots above them were destroyed. Some of the latter, which were 
on the side of the shoots close to the wall, derived from it sufficient 
heat to keep them alive. On the whole a fair crop was saved. On pear 
walls the blossoms were abundant and mostly expanded. Coping-boards 
were used, in addition to nets, for walls with an eastern aspect. Elsewhere 
straw screens were projected from the tops of the walls. Under these 
the fruit on the upper branches, near the straw, was saved, but that 
toward the bottoms of some trees was much injured. The crops averaged 
fair. A glazed peach frame was covered with mats, but still the blos- 
soms were mostly destroyed. 

The preceding observations show that straw screens will protect peach 
trees in blossom from the effects of 12° of frost; coping-boards will suf- 
fice for about 4P; common nets, aided by coping-boards, w*e not so 
. efficient as straw screens. Saehes placed nearly horizontal, covered with 
' mats, with a three-inch opening at the bottom of the frame, and per- 
forated zinc-plates in front, were insufficient, the fruit under them suffer- 
ing as much as that on an open wall with coping-boards only. Straw 
being a very efficient material, probably from its hollow nature, and the 
quantity of air it contains, and also being a slow conductor of heat, 
should be manufactured in neat screens, so as to preserve its tubular 
form, t 

The following is Mr. John Harrison's method for protecting wall fruit: 
A rod is placed horizontally under the coping of the wall; anottter is fixed 
on posts three feet from the bottom of the wall, and eighteen inches 
^from the ground, and the two are connected by braces. A covering is 
prepared by sewing woolen netting on, its upper and lower edges to 
coarse calico, and this is attached to the rods by tapes. The cost of the 
net is Is. Sd. per yard ; of the calico, 2d. or 2 per yard, and each yard, 
slit down the middle and sewed to the netting, makes the covering three 
yards wide; fhe tape and poles are a small item, and the entire cost in 
England, including making, is under 2s. per yard.^ . 

Harrison's walls are brick, eleven feet high, with a stone coping of 
two inches projecting on each side. His trees are unnailed before win- 
ter, and fastened loosely to the wall to prevent their being broken by 
the wind. They are kept thus until ready to burst into flower, the ob- 
ject being to retard vegetation as much as possible. They are dressed 
with the following composition: equal parts of sulphur vivum, Scotch 

* The Gardener and Practical Florist. London, 1844, vol. iii, pp. 378, 379. 
t Journal of the Horticultural Society. London, 1852, pp. 207, 208. 
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Biinff, and unslaked lime, the whole sifted fine 5 adding a half quantity 
of lampblack, and mixing with urine and soapsuds to the consistency 
of thick paint. Old and young wood are dressed with this compound, 
with -a painter's brush, after the trees are pruned, and they are then 
nailed, all from the upper side of the leading branches. 

Harrison's walls are flued, but fire is used only to ripen the fruit in 
succession if required, and, in a very wet season, to ripen the wood after 
the fruit has been gathered, but never in spring. 

The advantages of this netting are very great. Harrison's walls con- 
tain eight peach and eight nectarine trees. The netting is fixed and 
removed in two or three hours ; it is put up when the blossoms can no 
longer be retarded, and remains until the end of May, when all danger 
from frost is over. The gardener can readily work under it. There are 
no blistered leaves, and the first shoots always ripen their wood, insur- 
ing fruit for the following year. In 1854 these trees ripened over one 
thousand dozens of fruit, aiid the yield has never been less since netting 
has been used. The fruit was thinned early in June, when three hundred 
dozens nectarines and fifty-four dozens peaches were removed — young 
fruit, of full size — and further thinning was requisite after stoning.* 

Etienne Pro suggests the following process for sheltering vines in 
espalier, and even in vineyards, from spring frosts : Take about ten 
bushels of wood ashes, or others, to forty acres of vih eland; let them 
be well dried and sifted, and, on the evening before a frost is expected, 
strew lightly over the vines and the ground. The ashes thus sprinkled 
on the earth ajbsorb the dampness, and also cover the new sprouts and pro- 
tect them from the action of the sun. This action has upon the young 
shoots already struck by the frost the same effect as fire upon members 
frozen by the cold. The vine-bud, or the young sprout, covered with 
ashes, is ^ot injured by the frost, or burned by the sun which strikes it 
afterward, and it returns without suffering to its primitive state. The 
operation of sprinkling the ashes could be repeated early in the morn- 
ing, if the frost were persistent; and if the ashes should be washed 
away by the rain they should be renewed. During three years Pro 
employed this process to cover eighteen hundred meters of vines in the 
midst of the fields; they met with no damage, while, under the same 
circumstances, those of his neighbors were completely frozen.t 

The great object, says *'B. M.," in the recovery of plants from the 
effects of the frost, is to remove the frozen condition as gradually as 
possible, and to guard them against sudden exposure to heat, and from 
the direct influence of the sun. In plant-houses this can be effected by 
shading the roof, and by syringing the plant with very cold water, 
taking care, at the same time, that no more fire-heat is present than is • 
sufficient to raise the temperature of the house a very few degrees above 
the freezing poijit. This last observation is very important. For out- 
door trees and plants, when frozen, shading is perhaps the best method 
within our power to adopt, at the same time causing the thaw to take 
place as gradually as possible. When they are covered with Snow their 
condition is most favorable; but with tender plants it would be well to 
cover the snow upon them with straw, or mats, so that the sun may not 
act directly upon it, and the thawing process may be thereby rendered 
more gradual. 

Much diversity of opinion exists among practical' men as to the 
advantage of protecting, by straw or other covering, tender ^tees and 



Journal of the Horticultural Society, 1855, pp. 205-207. 
t Journal de la SQci6t6 d'Horticulture de Paris, 1860, vol. vi, pp. 265-266. 
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shrubs in open grounds. Where the risk is slight it is preferable to 
incur it rather than to use covering 5 but where the plant is unquestion- 
ably tender there is no alternative. For deciduous plants, straw bound 
neatly around them is as good and as unobjectionable as any method.- For 
evergreens an old barrel or wooden structure is best. 

When out-door coverings are used they should not be removed too 
early in the spring, because the plant will be more susceptible to changes 
of temperature than if it had been wholly exposed to the action of the 
weather.* 

The editor of the Horticulturist says: "We indorse emphatically 
B. M.^s treatment, because we have tried it many times with entire suc- 
cess." In regard to out-door plants, more injury is sustained from too 
much covering than from severe weather, and often plants are covered 
which do not require protection," , 

Mr. E. Alesworth, of Peterboro, Kew York, was in the habit of using 
boxes, casks, pails, pans, and cloths to protect plants in frosty nights. 
One very cold night he covered one plant with a basket 5 in the morning 
nearly every other plant was killed. It is well known that if, on the 
approach of a frosty night, the wind still eontinues to blow, thfere is not 
frost enough to do much injury; but if the wind goes down with the 
sun, and is succeeded by a calm, the consequences are very severe to 
young flowers and garden plants, Any covering only upon the sides 
or ends will create a draught in the stillest night; and this was the case 
with the basket. Alesworth has ever since placed boxes, &c., at inter- 
vals, and laid boards on the top of them, leaving both sides wide open, 
and he never loses a plant, t 

Mr. J. Griffith states that the action of frost in lifting fence-posts from 
the ground may be prevented by casing the lower ends of the posts 
with boards, or, far better, with tile of the right size. This casing wiU 
be affected by repeated freezing and thawing, but the posf s will remain 
unmoved. J 

INFLUENCE OF THE COLOR OF WALLS UPON ESPALIERS. 

The cultivators of trees believe that the coloring of walls increases 
the heat received by espaliers, or wall- trees. A black wall gathers more 
heat, by the absorption of solar rays, than one painted white, which 
reflects these rays ; a black wall would therefore be preferable for vines 
and trees bearing fruits with stones, which require a tolerably strong 
heat; whereas, a white w^ll would be most suitable for the trees which 
bear fruits with seeds. 

The principle is correct, but the conclusion is erroneous, for the real 
action of the coloring of walls upon espaliers is not yet well known. If 
the hand be placed against the wall, the contact diflers from that which 
the tree sustains in a similar position, because between the latter there 
is always an interval of some centimeters through which the air circu- 
lates freely. A white wall warms less than a black one, because it 
reflects readily the caloric which the latter absorbs. Also, the stratum 
of air lying nearest a white wall, receiving the same quantity of direct 
rays, in addition to the reflected ones, is found to be warmer than if the 
wall were black. It is precisely in this stratum of air lying nearest 
the wall that an espalier grows. Accordingly, the white color of a wall 
should increase the warmth which is received by espaliers, while a black 
hue would tend to diminish it. 

*The Horticulturist. New York, 1860, vol. v, p, 1S4. 

t Transactions of the American Institute for 1864-^05, p. 100. 

t The Prairie Farmer, Chicago, 1866, vol. xviii, p, 366. 



140 



AGRICULTUHAL REPORT. 



During tlie night the influence of the coloring of walls differs from 
that exerted during the day ; then, especially after midnight, an equal 
temperature prevails before walls of opposite colors, and also in the 
stratum of air which circulates upon their surfaces. 

In sixty-one observations made between 9 a. m. and 3 p. m., Vintry * 
found the thermometer higher before a white than before a black screen. 
The more brilliant the sun the greater was this difference. The range 
was fipom 2^ to 3^, and reached even as high as 5^ Cent. He made use of 
bitumened paper, one washed over with lime and the other with gas tar. 

An exception to this rule is found when a cold wind paralyzes the ac- 
tion of the reflected rays and causes an accidental coolness ; in this case 
the excess of caloric accumulated in a black wall might exercise some 
effect upon the air near its surface. Following this hypothesis, it would 
seem desirable to color and even to blacken walls for trees bearing 
seeded fruits, which shun a temperature too elevated. 

If the facts here presented are correct, it is possible that there still 
exists a mass of circumstances which should be taken into consideration. 
Heat and light do not produce the same effect. In cloudy weather a 
black wall may heat a great deal ; is it the same with a white one ? 
What action attends a current produced along garden walls struck by 
the sun, which arises only from air traversing the surface of the ground ? 
The nature of this surface, the special plants which cover it, and its 
dampness or dryness, may also exert some influence. The black wa^Q 
being warmer at sunset than the white, communicates during a part of 
the night more heat to plants trained against it. It retards, perhaps, 
the moment when those plants become colder than the air, and when 
the deposit of dew affects the. surface of the leaves. Is this result fav- 
orable or unfavorable *? Is it of the same nature during spring, sum- 
mer, and autumn, and equally favorable in every season ? 

Able horticulturists assert that terrace walls which closely press the 
ground on one side, are less favorable support for espaliers than those 
which are exposed to the air on both sides. A French writer thinks that, 
if this be true, it would be consistent that a terrace wall presents 
one surface of only 10^ or 12^ below zero, and that in the other, receiving 
the solar rays, the heat which they tend to produce is constantly de- 
stroyed, or at least greatly diminished by the relative cold of the first- 
named surface. We may not compare the effect of a good wall, permeated 
on the one side with warmth from the sun's rays, and on the other by 
an air with a temperature of 25^ or 30^, and which yields this heat but 
slowly during the night, to a sheet of pasteboard, as Vintry has done in 
his observations, for the latter, as soon as the sun clouds or sets, continues 
to receive the temperature of the surrounding air. 

By covering tte ground with charcoal-dust, dark-colored straw, the 
remains of heath or faded leaves, the maturity of certain plants is 
accelerated fifteen or twenty days, a result which is surprising. We 
observe an analogous fact when we place on the snow two pieces of 
cloth, one white and the other blacky the former does not produce, 
properly speaking, any effect on the snow, even in a fine sunlight, while 
the latter quickJy occasions melting, and sinks rapidly below the surface. 
Is not this effect somewhat similar to the opposite action of black an(J 
white walls ?t 

Wells { made experiments sufficiently decisive in this regard. During 

* Journal de la Soci6t^ d'Horticulture, Paris, 1857, vol. iii, pp. 480-483. 
t Journal de la Soci6t6 d' Horticulture. Paris, 1857, vol. iii, pp. 600-^03. 
t An Essay on Dew. London, 1818 and 1821 ; new edition, with annotations by L. P. 
Casella, and an appendix by E. Strachan, Londan, 1866, 8vo. 
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a serene night he stretched a handkercliief vertically* over a meadow, 
by means of two sticks, and observed that a thermometer placed beneath 
it on the grass, and exposed to the wind, marked from 3^ to 5^ Cent, 
more than a thermometer placed near by but unprotected by the hand- 
kerchief. This experiment, says Arago,* shows that the walls of espaliers 
afford to the plants, and distribute to them at night, a little more heat 
than they have absorbed during the day, and also mechanically arrest 
the cold winds, acting like screens, and diminishing the great loss of 
caloric which the plants would have experienced by their radiation, if 
a great part of the sky had not been hidden from them by the walls. 

We must ascertain by practical experiment what shape and composi- 
tion of screens are most suitable for protecting wall trees and other 
vegetation from frost. Mr. E. Thompson has shown that different kinds 
of screens will protect, to a certain range of temperature only, some 
species of trees, but not others. For example, straw screens will protect 
peach trees in blossom from the effects of 12^ of frost, while coping- 
boards will be sufficient for about 4^. We must, therefore, combine the 
circulaticm of air and the conductibility and radiation of heat with the 
form and quality of different screens. 

PHYSICAL PROPERTIES OF DIFFERENT ARABLE SOILS. 

The knowledge of the physical properties of soils is of the highest im- 
portance in agronomy and agriculture. It precedes the study of chemi- 
cal properties, which are secondary and much more complicated. They 
are the only ones that the first agricultural authors have given as 
characteristic signs of the qualities of soil. Virgil, Yarro, Columella, 
and other philosophers of antiquity mention them. The science being 
then in its infancy, these first essays had no appli:^tion to agriculture. 
And still, at the present time, agriculturists judge in vain of the quali- 
ties of earths by their color, their relative moisture, their consistence, 
the appearance of their vegetation, &c. These indications, more or less 
vague, not reposing on any scientific basis, have, consequently, very 
little practical value. 

The study of the physical properties of soils did not command the 
attention of savants until 1757, when they commenced the chemical 
analysis of soil. The first experiments were made by a Bernois savant, 
who limited his examinations to the weight of earth, and its facility for 
absorbing water. The celebrated German agriculturist, Thaer, paid 
great attention to the physical properties in his " Analyses of Earths f 
but he did not submit them to a series of comparative experiments. 

Christian L. Schubler, appointed in 1816 professor of physics and 
chemistry, applied to agriculture, at Hoffwyl, asked himself where was 
the science he was about to teach, and perceived that it did not exist. It 
was then that he studied for the first time agriculture as a physicist, 
and sought for the best means for determining and comparing the 
diverse physical properties of soils, t He discovered that the spe- 
cific weight of earth was always in relation to its facility for retaining 
heat, and of drying promptly; that the facility for retaining water em- 

I * Annnaire du Bureau des Longitudes, Paris,* 1828. - Annales de FAgriculture Fran^aise, 
Paris, 1827, vol. xi, p. 197. 

t His researches appeared first in the newspapers of Hoffwyl ; by abstract in the 
Bihliothdque Britannique. It forms the second section of agronomy in a German work en- 
titled " Principles of Agricultural Chemistry, in more direct reference to the Economy of 

' Agriculture and Forestry." Second edition, revised and improved by Professor Kiutzsch. 
Tharaud, in Saxony, 1838, and in his t^eccoan translation of ChaptaFs Agricultural 

i Chemistry. 
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braces that of absorbing the' moisture and the oxygen of the air with 
rapidity, &c. 

We have already stated that the physical properties of arable soils, 
and the physical influences of the atmosphere, have a greater direct 
action upon vegetation than those properties and influences purely 
chemical, because the first are anterior to and serve as a basis for the 
last. We proceed to corroborate this^ announcement by the learned 
opinion of the celebrated chemist and agriculturist, Boussingault, which 
proves how far this question is still in its infancy. He says : 

At an epoch which is not yet very distant, it was believed that a close connection 1 
existed between the composition and the quality of arable soil. Numerous analyses . 
soon modified this opinion by demonstrating that the mineral elements have not 
always the importance which is attributed to them. Schubler tried even to prove 
that the fertility of a soil depends a great deal more upon its physical properties, its 
aggregate condition, its aptitude for imbibition, &c.,than on its chemical constitution. 
That which characterizes cultivable soil, whose base consists of disaggregated mineral 
substances, is the presence of organic remains more or less modified, such as humus and 
compost. Vegetable earth, properly called, results from this association. In regard to \ 
its intimate nature, we fear not to affirm that, in spite of its apparent simplicity, we ' 
have still a very imperfect knowledge of it. This absorbing faculty, as mysterious aa 
imexpected, which the soil exercises on ammonia, lime, potash, and tlie salts of drfferent 
bases, discovered by Thompson and Way, is a palpable proof of it. The chemical 
composition and the physical properties do not admit of pronouncing upon the degree 
of fertiUty of earth. Direct observation is necessary. It is imperative to cultivate a 
plant in the soil, and ascertain its vigor and development. The analysis will be useful 
in determining the quantity and quality of assimUating elements.* 

The memoir of Schubler comprises one hundred pages. I have made 
an abstract of the principal parts which may interest farmers, excluding 
an the tables of the physical properties of different soils. I may add 
that the experiments of Schubler are unique up to the present time, and 
still preserve their scientific value on that account. 

Weight of the soil — In determining this, a particular distinction is to 
be made between the peculiar specific gravity of the several portions 
of earth, and the absolute weight of a determinate volume, as of a cubic 
inch or foot of the several soils. 

1. Sand, either in its wet or dry state, is the heaviest part of arable 
soil, certain fine slaty marls approaching the nearest to sand in this re- 
spect. 

2. Calcareous and siliceous sands differ but little in this point, calca- 
reous sand being, however, the heaviest of the common constituents of 
arable soil. 

3. The clays are lighter the more clay and the less sand they contain. 

4. Lime exhibits great difference in weight, according to its fineness 
and mode of preparation. In slaked lime the weight is remarkably less, 
even after it has been resaturated with carbonic acid. The explanation 
of this seems to be the great expansion of quicklime on its combination 
with water. Dolomite sand, or a combination of lime and carbonate 
of magnesia, is much heavier than either of its component parts in a 
separate state. Its specific gravity rises to 2.82 and 2.83, and even mag- 
nesian stony marls often possess this greater weight. 

5. The carbonates of magnesia, obtained by precipitation from solu- 
tions, are the least weighty of tha usual ingredients of soil. In arable 
soils magnesia is usually fouAdin combination with lime or silica, where 
its form is coarser, and its physical properties resemble more closely 
those of sand. 

6. Humus has the least specific gravity, and, excepting pure artificial 
magnesia, the least absolute weight. 

* Ann ales des Sciences NatureUes, 1859, vol. xii, p. 354. 
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7. Compouud arable soils are generally lighter as they are propor- 
tionally richer in htimus. This fact alone does not positively indicate 
the fertility of a soil, since the humus itself differs in weight, and the 
other pure earths exhibit diversity of weight according to their fineness; 
consequently, mixed earths may acquire very different average weights. 
On this point specific gravity furnishes more certain evidence than abso 
lute weight. 

8. The designations of light and heavy soils, as usually employed, 
refer to the different consistence of the earths, and not to their specific 
gravity or absolute weight ; clay soils^ wet and dry, are heavier than 
sandy soils. 

Weight of artificial mixtures of earths, — When different earths are ar- 
tificially combined, a cubic inch of the compound gives a greater weight 
than the common average of the component earths, whether mixed in 
equal portions, according to weight and volume, or in other quantities. 

Power of soil to contain water. — By this term we understand the prop- 
erty of earths to receive and retain water within their interstices, 
without allowing any to escape. It is of the greatest importance to 
vegetation, for on it depends the quantity of aqueous nourishment the 
son can receive and supply to the roots of plants — an essential source 
of vegetable nutriment. 

1. The sands are most deficient in this power; its degree varies, ac- 
cording to fineness in the grain, from 20 to 40 per cent. ; siliceous sand 
has the least power of all. 

2. Gypsum powder approaches the sands in this respect, and has even 
less power of containing water than calcareous sand. 

3. Slaty marl, despite its proportion of clay, exhibits very little of 
this power, and renders soil both warm and dry. This marl is fre- 
quently applied to the improvement of vineyards in Germany. 

4. In carbonate of lime this wjiter-holding power varies according to 
fineness of the particles ; a distinction is important, therefore, between 
the fine lime separated by decantation and the earthy lime as found in 
the form of sand in arable lands. 

5. Carbonate of magnesia exists in a coarse-grained state, combined 
with lime or siliceous earth, in arable soils, and retains water only in a 
slight d'egree. 

6. Humus, with its large natural proportion of half-decomposed or- 
ganic remains, as wood, leaves, roots, &c., has the greatest degree of 
this power. One hundred parts of the fine earth formed by decaying 
wood in old tree^ are capable of absorbing nearly two hundred parts of 
water ; and some light turf- earths can contain from three hundred to 
three hundred and sixty parts, even when dried artificially. Where we 
meet with the power of retaining more than nin(^y parts of water, we 
may depend upon an abundant commixture of organic matter. 

Firmness and consistency of soil, — These two qualities are of great im- 
portance in regard to the fertility and the manipulation of land ; the 
terms, universal in husbandry, of light and heavy soil, rest mainly on 
these properties, and they therefore deserve investigation in regard to 
both dry and moist conditions of the earth. 

-1. If we compare the consistency of •earths with their weight, we shall 
see that the customary terms of heavy and light soil are founded upon 
the cohesion of soil within itself and its adhesion to agricultural imple- 
ments, and they therefore indicate its working properties rather than 
its weight. The comparative ease with which roots penetrate the soil 
will probably accord with these conditions. 

2. The consistency and firmness of soils in the dry and wet state in- 
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crease in the same ratio. Clay lands, either wet or dry, are the most 
difficult to work 5 sandy soils, and those containing much humus, are 
the most easy. 

3. The firmness and consistency of a soil are not in the direct degree 
of. its power of containing water; thus, fine lime and magnesia and 
-humus possess but little consistency, although they can contain much 
water. We cannot, therefore, infer the existence of the one property 
from that of the other. 

4. Consistency generally exceeds in clayey soils, but not invariably. 
Fine, slaty marl, notwithstanding its great proportion of clay, has but 
slight consistence. The finest kind of pipe-clay in its dry state is only 
forty -two, and therefore less by half than that of the heavy, gray clay of 
arable soils. 

5. Light, sandy soils gain cohesive power by moisture; therefore, a 
damp climate, with a large average quantity of rain, will be found most 
advantageous to sandy districts. Even the purest sand, which in its 
dry state loses all its consistence and falls into a shapeless powder, re- 
gains a certain degree of cohesiveness on again being wetted. 

6. With all the earths, adhesion to wood exceeds that to iron ; and the 
apparent contradiction of the fact that, in wet weather land is more 
easily worked with wooden than with iron implements, is explained not 
by the less degree of adhesion to wood, but by the weight of the iron 
implements causing them to sink deeper into the soil. 

Diminution of the consistency of soil by the penetration of frost. — After 
the thorough freezing of soil in a wet state, its degree of consistence is 
greatly decreased. This is especially the case with clays and soils of 
great firmness, where the diminution amounts to nearly one-half; with 
loamy clay the reduction reaches from sixty-nine to forty-five, and with 
ordinary arable soil from thirty-three to twenty. Completely dry earths 
suffer no change from the action of frqst. This is because the crystalli- 
zation of the water in the interstices of the soil by freezing forces the 
several particles of earth, from their position, and thus renders the 
points of contact fewer. The beneficial influence of breaking up the 
soil before winter sets in, to allow the frost to penetrate more readily, 
depends upon this diminution of consistency. If the soil is worked in 
too wet a state in early spring the beneficial results are lost by again 
bringing the earthy particles into close contact. The throwing out of 
plants in changeable winters is caused by the alternate freezing and 
thawing of the ground, and the accompanying displacement of earthy 
particles forcing the roots of smaller plants out of the earth, but not 
displacing the larger ones. 

Capability of soils to become speedily dry. — It is a question of consider- 
able importance in vegetation whether a soil gives up its acquired 
moisture again to th^ air quickly, or retains, possession of it for a long 
time in its force. 

1. The terms of a hot or cold, a dry or wet, soil rest chiefly on this 
capacity. Sand, gypsum, and slaty marl dry most quickly, and are 
consequently called hot soils. 

2. Carbonate of lime varies in this respect according to the different 
forms in which it occurs. Calcareous sand dries quickly, and flne car- 
bonate of lime slowly. The latter has, besides its chemical action on 
humus, the advantage of loosening the soil after tt is dried. 

3. This property of the earths, to require a longer or shorter time to 
become dry, might seem to stand in the same relation as their power of 
containing water, and, with thin layers, this is nearly always the case ; 
but with layers some inches in depth the proportion deviates consider- 
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ably ; the deeper layers, in this case, drying more slowly, according to 
their degree of consistency, and to their greater or less contraction on 
drying. Dry soils, with a large proportion of clay, exhibit this variation 
in an especially striking manner. 

Diminution of hulk on drying, — Most soils contract on drying, and 
cracks and fissures ensue, which have an injurious effect on vegetation, 
as the finer roots, which frequently supply the bulk of nourishment, are 
either bared or torn asunder. 

1. Gypsum diminishes its volume in an inconsiderable degree. 

2. Fine carbonate of lime loses but little bulk, while clay exceeds it, 
and humus exhibits a remarkable degree of contraction. 

3. The addition of sand, or carbonate of lime to clay, diminishes this 
property of contraction. 

4. Many kinds of marl fall into small pieces on drying, because of the 
great difference which clay and lime, the elements of marl^ experience 
in their diminution of bulk on drying, after having been moistened, 
these individual parts changing their volume in different degrees, and 
thus causing a more easy disintegration. 

5. Humus experiences, on drying, the greatest diminution of bulk, 
contracting at least one-fifth, and expanding again under the action of 
moisture. This is why the upper surface of the earth, in damp, turf 
bottoms, containing much humus, fit-equently rises or sinks several inches, 
according as the soil is penetrated with more or less water. The eleva- 
tion of these soils is more remarkable during a sharp frost, after wet 
weather, the freezing, by its expansion, still further increasing the vol- 
ume of the particles of water within the turf. Hence, too, the reason 
why these turf bottoms have, in their wet state, a remarkable elasticity 
if heavily trodden upon. 

Property of the earths to dbsorh moisture from the atmosphere, — Most of 
the earths which are commonly found in soils have the property, in their 
dry state, of absorbing moisture from the atmosphere, and this influ- 
ences, considerably, their different degrees of fertility. 

1. All soils, excepting siliceous sand, thus absorb moisture. Slaty 
marl, similar to the sands in some conditions, surpasses them in this 
respect; clay soils, especially those containing humus, absorb most 
freely. 

2. Humus, although possessing the greatest power of absorption, ex- 
hibits degrees of difference according to its kinds; purely vegetable 
humic acid absorbs moisture more freely than that obtained from animal 
manure. 

3. The degree of absorption lessens as soils become saturated with 
moisture, which generally occurs in a few days. A portion of the ab- 
sorbed moisture becomes vaporized by the action of sunlight, and thus 
is performed a natural operation which exerts a very beneficial effect 
upon vegetation. The earths absorb, at night, moisture which they par- 
tially give off' during the day. 

4. While fertile arable soils absorb moisture fe^eely, this is not an in- 
fallible test of their properties, and the test requires much modification 
in its application. 

Property of earths to absorl) oxygen gas f rom tlie atmosphere, — Alexander 
Von Humboldt, many years ago, pointed out this property of the earths, 
and experiment confirms it, always providing that the earths are in a 
moist condition. 

1. All the earths lose this property upon drying, and regain it as soon 
as they are moistened. 

2. Humus exhibits it in the greatest degree ; the clays approadi near- 
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est to it, and the sands absorb least. Fiertile earths absorb more than 
those poorer in humus and clay. The ineluded air, standing over them, 
at last becomes so void of oxygen, that lights are extinguished, and ani- 
mals die in it. 

3. The methods of absorption differ; humus combines partly With the 
oxygen, chemically; the inorganic earths absorb the gas without inti- 
mate combination. 

4. When earths are frozen or covered with an icy surface, absorption 
of oxygen ceases; and the action increases with the warmth of temper- 
ature, varying from 59^ to €5f o Many phenomena prove that oxygen 
is an important agent in vegetable as well as in animal economy. It is 
particularly necessary to the germination of seeds and the growth of 

• plants. By turning up the soil in ar.y manner fresh layers are brought 
into contact with and fertilized by the oxygen, and as a moist condition 
of soil favors this absorption, it should be preserved. 

Power of the earths to retain lieat — The earths have the power of re- 
taining the warmth which they accumulate ft'om the atmosphere and the 
heat of the sun, and of giving it out to surrounding bodies. It is different 
from specific heat, and its degree depends upon the capacity of t^e body 
for conducting heat. 

1. The sands possess this i)0wer to the greatest extent; hence the 
heat and dryness of sandy districts in summer. Their slight water- 
containing power, in consequence of Which little warmth is lost by evap- 
oration, increases this condition. 

2. Slaty marl stands next to sand in this capacity; and this, joined to 
its greater power of retaining water, contributes largely to its fertility. 

3. Humus has the least power of retaining heat, and turf soils abound- 
ing in humus warm but slowly, because they contain water, only a small 
portion of which they lose rapidly by evaporation. 

4. Magnesia, combined with sands and slaty marls, largely possesses 
this heat-retaining power. 

5. The greater liie mass of an earth the more extensive will be its 
power of retaining heat. We may, therefore, from the absolute weight 
of an earth conclude tolerably well in regard to the extent of its power. 

Warming of soils by the sun. — ^The various earths acquire heat from the 
sun in different proportions, and this property may exert a sensible 
influence on vegetation. Land consisting of light-colored clay warms 
less quickly and powerfully in the sunlight than a dark, dry soil; black 
garden-mold, rich in humus, becomes much warmer than meager lime- 
stane or clay soils. .Very different external circumstances may affect 
the warming of the soils, and may be classed as follows: 1st, the different 
colors of the surface earths; 2d, the different degrees of dampness present 
during the exposure of the earths to the sun's influence; 3d, the compo- 
nent materials of the earths; 4th, the dift'erent angles at which the sun's 
rays fall upon the soil. 

1. The inlluence of the color of soils on the quantity of heat received 
by them may be tested as follows: Place thermometers in the several 
soils, covering their bulbs an eighth of an inch high with earth; sprinkle 
the surfaces, by means of a fine-lawn sieve, with lampblack for a black 
color, and magnesia for a white, leaving one soil of its natural color. 
In August, with a temperature in the shade of 77^ F., the increase with 
the black color was found by Professor Schiibler, of the University of 
Tiibingen, to be from 77^ to 123^o F.; the white from 77° to llOo F.; 
and the natural color from 77^ to" 112^o F. Thus, the increase of tem- 
perature with the black-colored earth was 46^0j ^ith the white, 33^; 
and with the natural, 35^^. Other colored earths exhibit corresponding 
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diflferenc^s of degree in temperature. When exposed, for hours to the 
sun they never attain the same degree of heat — the black earths acquir- 
ing the greatest heat and the lighter ones remaining cooler. 

2. K we expose earths of the same kind in a dry and a wet state to 
the sun, the wet earth never attains an equal degree of heat with the 
dry. The depression of temperature arising from evaporation amounts 
to lljo to 13|o P. As long as the earths remain saturated with water 
they show little difference in their heat-acquiring powers, as they give 
off to the air, in this condition, nearly equal quantities of vapor in the 
same length of time; as they gradually dry, the difference in temi>erature 
increases. Light-colored earths, with great water-containing powers, 
acquire heat slowly, while dark-colored sand and slates, containing less 
moisture, become heated more quickly and powerfully, 

3. The different ingredients which enter into the composition of soils 
have, in themselves, far less influence on the capacity of soils to become 
wanned by the sun than their color and dryness, if we impart, artifi- 
cially, to earths the same color and expose them in a similarly dry con- 
dition to the sun, the differences in temperature will be inconsiderable; 
so that the various capacities of earths, in their natural state, for re- 
ceiving heat from the sun, depend particularly upon their color and dry- 
ness. 

4. The inclination of the ground toward the sun has a very consider- 
able influence on the degree of heat which the soil receives from its 
rays, and the gi'eater warmth is produced as the incidence of the ray 
approaches more nearly to a right angle, or 90^, with the surface. If 
the actual increase of the temperature in the sun over that in the shade 
be between 46^ and 63°, as is often the case on clear summer days, this 
increase would be only half as great if the same light spread itself, in a 
more slanting direction, over a surface twice as extended. This is the 
reason why heat so frequently increases on the slopes of mountains and 
rocks which have an inclination toward the south. When the sun is at 
an elevation of 60'^ above the horizon, as is more or less the case toward 
noon in the middle of summer, the sun's rays fall on the slopes of 
mountains which are raised to an inclination of 30^ to the horizon, at a 
right angle; but even in the later months of summer the sun's rays 
frequently fall on them under a right angle in cases where the slopes 
are yet steeper. Such declivities, particularly in the geographical lati- 
tude of Germany, are therefore peculiarly suited to the cultivation of 
plants which require a high temperature, such as the vine. By an 
accurate comparison of the power of the sun^s rays to warm the soil, 
with reference to the different seasons, we shall perceive more distinctly 
the influence of the different inclinations of the ground toward the sun. 

Capacity of soils to develop heat within themselves on being moistened, — 
Powdery substances in general, and consequently the earths, possess*the 
property of developing warmth when moistened while in a dry state ; 
■ but in nature they are scarcely ever found in this perfectly dry condi- 
tion. The rain falling in warm seasons is many degrees colder than the 
lower stratum of the atmosphere and the upper surface of the earth, 
which it immediately moistens; so that the earth in hot weather becomes 
rather cooler than otherwise by the rain. When the earth has previously 
been very dry, the cooling of it by the rain can only be reduced about 
one degree of Fahrenheit, and this would have Uttle effect on vegetation, 
and ill the colder seasons, when the earth is already damp, so slight a 
development must be inappreciable. 

'Galvanic and electrical relations of the earths. — The pure earths, as 
sand, lime, magnesia, and gypsum, in their dry state, are non-conductors; 
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the clays are imperfect conductors; and the clayey earths are weak, im- 
perfect conductors. The presence of the moisture and of oxide of iron, 
found in all the clays, appears to be the base of this phenomenon. 

Inflmnce of the simple eartlis on the germination of seeds, — ^The devel- 
opment of the germ depends upon the looseness, moisture, and tempera- 
ture of the soil, as well as upon its warmth and consistence. 

1. In moist siliceous and calcareous sand the grains germinate in sum- 
mer in a few days, and develop well, but suffer as hot weather approaches. 

2. In gypsum powder they develop indifferently. 

3. In sandy clay no j)roper development takes place. 

4. This is also the case in loamy and stiff* clay. 

5. In pure clay no change whatever occurs, but the grains develop 
well when transferred to proper soil. 

6. In pure carbonate of lime, carbonate of magnesia, and slaty marl, as 
well as in pure humus, garden-mold, and arable soil, the seed germinate 
weU — ^the young plants in warm weather developing themselves most 
beautifully in the humus, and in the carbonate of magnesia, in conse- 
quence, probably, of the greater power of contaiuing water which these 
earths possess. 

Soil as adapted to climate. — In such warm countries as have also a 
small mean quantity of rata, those kinds of soil which have a great 
power of containing water will, if other circumstances are the same, be 
the best ; while those soils which have, on the contrary, a smaU power 
of containing water will be found better suited for countries with a 
greater amount of rain. Those very soils, therefore, may be fertile for 
one country which become no longer so for another, under a change of 
external .circumstances; the usual alternation of dry and wet years 
being on the same principle, more favorable to the one or to the other 
country, according as their predominating soils respectively possess a 
greater or less degree of this power of containiog water. 

General remarlcs on the foregoing, — In the examiuation of soils, the 
determination of their ]Dower of containing water, and of their weight, 
consistency, and color, in connection with their chemical analysis, will, 
in the majority of cases, be sufffcient to enable us to conclude, with great 
probability, as to their remaining physical properties. The more an 
earth weighs, the greater also in general is its power of retaining heat ; 
the darker its color, and at the same time the smaller its power of re- 
taining water, the more quickly and strongly will it be heated by the 
sun's rays ; the greater its power of containing water, the more has it 
in general the power also of absorbing moisture from the atmosphere 
when it is in a dry state, and oxygen when it is in a damp state, and the 
slower it usually is t^ become dry, especially when it is endued at the 
same time with a high degree of consistency. Lastly, the greater the 
power of containing water, and at the same time, the consistency of a 
soil, the colder and wetter of course that soil will be, as well as the stiffer 
to work, .either in a wet or dry state, and the more judicious therefore 
wiU it be to break it up before the setting in of the frost, in order that 
its consistency may be improved by the due penetration of the frost 
during the winter ; and for the cidtivation of many plants, the more 
requisite will it be found for the permanent improvement of such a soil, 
to counteract its too great consistency and power of containing water 
by mixing it with looser earths, as lime, marl, and sand. 

In this and the preceding report, the French thermometrical centigrade 
scale hafj been used frequently. To. convert this into the Fahrenheit 
scale, we must remember that 5 centigrade degrees are equal to 9^ 
Fahrenheit ; so each centigrade degree amounts to 1.8^ of i^'ahrenheit. 
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It must be remembered also that the zero or freezing point of the cen- 
tigrade corresponds to 32o Fahrenheit. 

ANDRE POBY 

Hon. HoEAOE Capeon, 

Commissioner. 



THE AMERICAN POMOLOGICAL SOCIETY 

A REPORT OF ITS HISTORY AND PROGRESS. 

Sir : In conformity with your request, I submit a brief sketch of the 
American Pomological Society, its history, its progress, and its work. 
The convention which laid the- foundation of this society first assembled 
in the city of New York, pursuant to a call signed in behalf of the horti- 
cultural societies of Massachusetts, Pennsylvania, New Jersey, and New 
Haven, and the American Institute, on the 10th of October, 1848. The 
oljtl^cts of this convention were stated in th^ circular by which it was 
called, as follows : 

To compare fruits from various sources and localities witli a view of arriving at 
correct conclusions as to tlieir merits, and to settle doubtful points respecting them ; 
to assist in determining the synonyms by which the same fruit is known in different 
parts of the country ; to compare opinions respecting the value of the numerous vari- 
I eties already in cultivation, and to endeavor to abridge, by general consent, the long 
catalogue of indifferent or worthless sorts at the present time propagated by nursery- 
men and fruit-growers ; to elicit and disseminate pomological information, and to main- 
tain a cordial spirit of intercourse among horticulturists. 

Nearly all the leading fruit-growers and pomologists of the country 
were present, among whom may be named the late A. J. Downing, Wil- 
liam E. Prince, William Eeid, and Dr. E. T. Underhill, of JSTew York j 
Dr. W. D. Brinckle, of Pennsylvania ; Samuel Walker, B. Y. French, 
and H. H. Crapo, of Massachusetts ; Dr. A. S. Munson, of Connecticut ; 
A. H. Ernst, of Ohio,- Thomas Hancock, of Kew Jersey; L. C. Eaton, 
of Ehode Island ; Joshua Pierce, of Washington, D. C. ; and Dr. J. W. 
Thompson, of Delaware ; and of those who still live, John J. Thomas, 
P. Barry, Charles Downing, S. B. Parsons, and George Ellwanger, of 
Kew York; Lawrence Young, of Kentucky; Charles M. IJovey and 
Eobert Manning, of Massachusetts; Edward Tatnall, of Delaware; 
Eobert Buist and Thomas P. James, of Pennsvlvania ; and F. E. Elliott, 
of Ohio. 

The convention was called to order by General Tallmadge, president 
of the American Institute, and its presiding officer was the present in- 
cumbent of the chair, with a vice-president from every State represented. 
The secretaries were S. B. Parsons, of New York ; George Deacon, of 
New Jersey ; and P. Barry, of New York, 

This convention adopted the title of " The American Congress of 
Fruit-Growers." Its first work was the appointment of a special fruit 
committee, of which the late A. J. Downing was chairman, to report a 
list of fruits worthy of general cultivation. • After a session of three 
days spent in the discussion of this list — which resulted in its adoption, 
with very few changes — and in interesting discussions of other varieties, 
. the congress adjourned to meet in the city of New York, on the first 
Tuesday of October, 1849. 

A similar meeting was held about the same time at Buffalo, New York, 
under the auspices of the New York .State Agricultural Society, which 
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took tlie title of the North American Pomological Convention, and 
which, at the meeting in N^ew York, October, 1849, was united with the 
American Congress of Fruit-Growers, under the name of the American ' 
Pomological Cougress. 

The next meeting of the congress was at Cincinnati, in 1850. The 
president, however, owing to a death in his family, was unable to be 
present, and Dr. W. D. Brinckl6 was chosen president. Since this meet- 
ing the sessions have been held biennially, the next being at Philadel- 
phia, in 1852, when. Dr. Brinckl6 having declined a re-election, the former 
presiding officer was again called to the chair, which he has occupied 
ever since. At this session the death of Mr. Downing, which occurred 
a short time previously, was announced in a eulogy delivered by the 
president, at the invitation of the horticultural societies of Pennsylvania 
and Massachusetts. A constitution and by-laws were also adopted, and 
the name was changed to the ^'American Pomological Society." The 
session of 1854 was at Boston ; 1856 at Rochester; 1858 at New York, 
when a large number of varieties of fruits was added to the rejected 
Ust, making, with seventy-two pears discarded in 1854, and a few at 
other sessions, six hundred and twenty-five varieties of fruits rejected. 
The session of 1860 was at Philadelphia ; 1862 at Boston, when the 
present plan of the society's catalogue was adopted, and 1864 at Roch- 
ester. The session of 1867 was held at St. Louis, being the first meeting 
west of the Mississippi River; that of 1869 at Philadelphia, when for 
the first time specimens of fruit from California were shown, as well as 
fine exhibitions from Kansas and other new States, and that for 1871 is | 
appoiiited at Richmond, Virginia, on the 6th, 7th, and 8th of September, 
when, it is anticipated, the whole country. South and North, will be more 
fully represented, both by men and fruits, than ever before. 

The progress made by this society is forcibly shown by the fact that, 
while our select list of twelve pears in 1848 had, only eight years later, 
increased to ninety-four, the standard of excellence has not been lowered, 
but raised. Twenty-five years ago, every new fruit of good quality was 
at once recommended for more or less extensive cultivation. If a good 
bearer, it was so much the better; if a hardy and vigorous tree, bett^ 
still ; but quality was all that was deemed indispensable ; while to-day 
a fruit must combine, in a good degree, all these and many other points, 
or it win not stand the test of this society ; and even some of those 
then thought most desirable are now on the rejected list. We hear no 
more of varieties which, though not of sufficient excellence for extensive 
cultivation, are yet so good that a single tree should be in every large 
collection ; a sort worthy of no more extensive cultivation is now 
deemed not worth growing at all. 

The American Pomological Society has brought together, from more 
than thirty States and provinces, the most intelligent, experienced, sa- 
gacious, and skillful cultivators, who have taught each other and made 
the knowledge of one the property of all. Jts example has led to the 
formation of similar associations in England, France, and Belgium, and 
of local associations in our own country. 

Its published proceedings, embracing reports of discussions, reports of 
committees, catalogues, and papers on various pomological subjects, em- 
body, in a condensed form, a mass of information on this science-^the 
best theughts of the best cultivators throughout our land — possessed by 
no other nation on earth. Instead of the fifty-four varieties recom- 
mended in 1848, its catalogue now contains the names of five hundred 
and eighty fruits, viz : one hundred and seventy-six apples, one hundred 
and seventeen pears, tbirty-uiue cherhea, fifty-pne peaches, six nec^ 
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tarines, twelve apricots, thirty-six plums, four quinces, thirty-seven 
na)tive grapes, twenty-two foreign grapes, twenty currants, thirteen 
gooseberries, eighteen rasx)beriies, four blackberries, and twenty-five 
strawberries. The list of one bandred and twenty-six varieties rejected 
in 1849 has grown to six hundred and tweuty-five, viz: one hundred 
and twenty-six apples, three hundred and fifty-on^ pears, five apricots, 
thirty-two cherries, two grapes, thirty -one plums, three raspberries, and 
seventy-five strawberries; making a total of one thousand two hundred 
and five varieties of fruit on which the society has set the stamp of its 
approval or rejection. 

While the results achieved by otlier societies are of undoubted local 
value, the work of this national society is a common possession to every 
inhabitant of our wide land. Perhaps the most important and valuable 
work it has accomplished, is its catalogue of fruits adapted to the various 
sections of our country. Into. this is condensed the substance of all its 
proceedings and the various State reports. This list is in a progressive 
state, and with every revision it may be expected to approximate more 
nearly to {)erfection. 

The number of delegates attending the first meetings at New York 
was 10i7, while our present list of members counts 311, from almost every 
State and Territory. The cultivation of fruits has so greatly increased 
since the formation of this society that it is difficult to convey any idea 
of its expansion to those who have not watched it from the beginning. 
At that time the work of testing the best varieties of the pear had not 
generally commenced, and the few pear orchards planted were on a very 
limited scale, while now we have orchards of tens of thousands of trees, 
and single varieties planted by the five thousand. The native grape, 
as to its improvement, and consequently its cultivation on an extensive 
scale, may almost be said to have been created since the origin of this 
society. Among these new varieties are those so well adaptcSef to every 
part of the country, that we find vineyards covering in the aggregate 
thousands of a^res, where formerly not one was to be seen, ^he plant- 
ing of grapes for wine was then hardly thought ot^ and California, where 
nearly four million gallons of wine were made in 1870, was then practi- 
cally an unknown laud. Indeed, in the whole history of horticulture 
nothing has ever been witnessed like its progress on pur western coast. 
In regard to the grape, who can doubt that California, with its high 
temperature and dry atmosphere, fully equal to the most favored f)or- 
tions of Europe, with suitable lands of almost boundless extent, where 
grapes are produced at as little cost as anywhere on the globe, and 
' where in some sections of the State wine can be stored in open sheds in- 
stead of costly cellars, without injury, is destined to become one of the 
greatest grape-growing and wine-producing countries of the earth ? Al- 
ready some of their wines, made from foreign grapes, compare so favora- 
bly with the sherries and Burgundies of Europe as to leave no doubt of 
their being legitimately classed with these, and with which, considering 
their age, they do not suffer by comparison. The fig grows almost 8[)on- 
taneously, and bears abundantly ; and as soon as the process of drying 
is understood, it will become one of the most important products of the 
soil. The culture of the almond and ohve, as well as of silk, gives prom- 
ise of profitable results. 

In regard to progress in the cultivation of small fruits we select the 
strawberry as the most important. In the first select hst of this Tsociety 
only three sorts were mentioned, while the present list contains twenty- 
five kinds approved for cultivation in some part of the country, not to 
mention the hundreds (rf others possessing more or less merit which 
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have been introduced, and the many now under examination by the 
society. The extent of plantations of this fruit has increased in a cor- 
responding ratio. From Norfolk, Virginia, where twenty years ago its 
cultivation had not commenced, two millions of quarts have been sent 
to the market in one season ; and from a single railroad station in Illi- 
nois, a thousand bushels have been sent daily to market. I might 
speak in a similar strain of the other small fruits, which in many fami- 
lies Ibrm almost the total diet in the summer season. As to the apple 
and peach, their cultivation has so increased as to be hardly stated on 
paper. Then, the interest, discussions, and correspondence in regard to 
fruits were confined to narrow limits now, through the members and 
the publications of this society, it has spread all over the country. 
Then, the principles and practice of fruit culture were unsettled and un- 
systematized ; now, by the united experience of the oldest and best cul- 
tivators in the land, many of these have been well determined, thus 
furnishing the most reliable information. Then, very few experiments 
had been made in artificial hybridization or cross-fertilization for 
the production of new varieties of fruit ; now, enterprising cultivators 
all over the country are using those processes of scientific manipulation 
to originate improved varieties. These experiments have thus far been 
made chiefly with the grape and strawberry, but they will doubtless soon 
be applied to other fruits ; 'so that the production of new varieties, 
suited to every locality in the country, is but a question of time. Then, 
the nomenclature of our fruits was in a chaotic state ; now, this confusion 
has been so far cleared up and systematized that one of the most strik- 
ing points in regard to the collections of fruits exhibited from Kansas 
and other new States is the correctness and uniformity of their nomen- 
clature, and the same observation may be made in regard to the varie- 
ties cultivated in California, as we have witnessed the past season, 

Ko better illustration could be given of the value of the work of this 
society, than the fact that, whether on the Atlantic or Pacific coast, or 
ill the central valleys, its publications are eagerly sought after as author- 
ity, thus giving a standard of pomology to every section of our country. 
By reference to its catalogue the cultivator in any State, and in some 
instances any section of a State, can ascertain at a glance what varie- 
ties of fruit have been proved by experience to be best adapted to his 
locality. By constant revision, and the addition of new fruits as fast as 
tested, and proved to 'be of value for general cultivation, these lists will 
become yearly more full and complete. Kor have the labors of the 
society been confined to designating the fruits most desirable for plant- 
ing; the rejected lists making known those which should not be 
planted, are at least of equal value. The researches of the society have 
iiot been confined to our own native fruits, but no sooner is a new 
foreign variety made known than it is transferred to our collection for 
trial, in the hope that it may be adapted to some section of our wide- 
Ji^pread country. Kor are these enterprises limited to this society^ other 
associations, stimulated by our exertions, are recognizing the importance 
of fruit culture as one of the most pleasant and profitable departments 
of industry. Our labors have received the sanction of the Grovernment, 
inasmuch as the Department of Agriculture has for many years directed 
its attention to this branch of its work. The collection of native grapes 
gatliered under the direction of Mr. Saunders, the superintendent of 
the experimental garden of the Department^ will be of the highest value 
to the grape-growers throughout the country, by testing the differ- 
ent varieties, and establishing a correct nomenclature of American 
grapes J while the collection of Eussian apples, lately procured by the 
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Department, if it results in introducing a single variety, adapted like 
the Eed Astrachan to every part of the country, or a variety which will 
endure the cold of the Northwest, where the ordinary kinds fail from 
the severity of the winters, will be worth many times its cost to the 
country. 

Among other objects specified in the circular by which the first meet 
ing of the Congress of Fruit-Growers was called together, is this: "To 
maintain a cordial spirit of intercourse among horticulturists 5 and, 
although last mentioned, and to be effected rather by incidental and in- 
direct than by direct means, it has not been forgotten, as the joyous 
greetings and kindly partings, the generous hospitalities given and re- 
ceived at its meetings, bear witness. Nor has the influence of these 
amenities ceased with the close of our sessions, but remained with us, 
in pleasant anticipations of the time when we should again come 
together in mutual congratulations, as we hope and trust ever to do. 

MARSHALL P. WILDEE. 

Hon. Horace Capron, 

Commissioner, 



REPORT OF THE EDITOR. 

Sir: The investigations and other labors of the Department, not 
reported either in the regular or special reports of the preceding pages, 
have been more numerous and more extended than in former years. 

-Activity, approaching restlessness, is the predominent characteristic 
of agricultural thought in this country at the present time. The ambi- 
tious young farmer, with little capital in money and much in muscle, is 
seeking cheap land and promising branches of culture, while the culti- 
vator of advancing years and successful experience is turning from 
mere speculation in land to rational processes of scientific agriculture; 
and this Department is daily called upon to lead the way in the solution 
of knotty questions presented by workers in a broad field, laboring in 
every branch of rural avocation, trained to every degTee of varied 
efficiency, and imbued with the teaching of every practical school of 
husbandly of the civilized world. It is made the province of the 
Department, by the organic act which instituted it, to aid in resolving 
these difficulties, and harmonizing the contrarieties in practice resulting 
from diverse education, occupation, climate, and other circumstances, 
by investigations, researches, and collocations of illustrative facts, more 
extended and persistent than individuals in these superficial times can 
afford to undertake. 

Necessarily this research is*'largely statistical, and the summary of its 
results must embrace material brought to light through its agency, as 
weU as that communieated oflolcially by cooperating societies, and to 
some extent the corroborative and allied facts presented in current pub- 
lications. In this view, the collection of " Current Facts in Agricul- 
ture," and " Eecent Farm 'Experiments,'^ made with regard to their 
intrinsic value for completeness and utility as a record for future refer- 
ence, is deemed a work of much importance, even though an occasional 
experimenter may have communicated the results of his labors to the 
public through some other chaimels. An eminent professor of practi- 
cal agriculture, in commonicating his appreciation of this feature, 
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affirms that no one realizes fully the value and "comfort of having an 
assemblage of such facts, scattered through innumerable reports and 
papers, brought together into one focus year after year, so that the experi- 
menter and theorizer may have a large number of ascertained facts 
with which to compare his own experiments and his own theories." 

The special iuvestigations of the past year, many of which are not 
yet complete, include an examination into the industrial condition and 
progress of settlement and improvement of our immense Rocky Moun- 
taiu area; the evidences of industrial diversification, and the adoption 
of advanced agricultural practice in the Southern States ; the possibili- 
ties of great uatural advantage in the introduction of i)lants mauitestly 
suited to some section or climate of the country ; the diseases and mor- 
tality of farm animals ; the question of transportation of farm products, 
its cost and its abuses ; the development of the industrial college eiiter- 
prise ; the progress of beet-sugar making, forest culture, silk production, 
and other enterprisea by which the varied tastes and capacities of our 
poi)ulation, native and immigrant, may be utilized, the major industries 
of agriculture relieved from injurious competition in production, and 
the minor p/oducts required by the increasing wants of our civilization 
may be obtained from our own soils by our own labor. 

Mu<?h labor has been exi)ended in the collection of facts illustrating 
the resoui'ces and settlement of Western America, the great region west 
of the valley of the Missouri, and fragments of this information may be 
found in the present report; but the theme is so large, the territory 
which it covers being continental in extent, and so isolated as to render 
its thorough canvass a difficult enteqirise, that new and more extended 
researches will be undertaken, with the hope of presenting the freshest 
and most comi)lete and condensed view of the capabilities and agri- 
cultural condition of this new territory ever yet olFered to the public. A 
great obstacle to full success in this undertaking has been the extremely 
fimited appropriations available for such work. 

Another important investigation, which is not yet complete, has rela- 
tion to the changes in the agriculture of the South, its products, pro- 
cesses, and labor. A section only of this material has been embodked in 
the present volume. Much valuable information has been obtained 
relative to the truck -farming and fruit-growing of this region, partly 
for local supply but mainly for northern markets j and thife subject will 
be more fully examined for presentation in the next report* The rapid 
develoi)ment of new enterprises in the production of subtropical fruits 
in Florida will greatly enhance the interest and value of a report thus 
necessarily deferred to include the operations of 1871. 

While this work has been continued by the Department, mainly by its 
regular working force and through its peculiar machinery and channels 
of communication, the arrangement of its collected material has been 
in some cases confided to exi)erts employed temporarily for the purpose. 
Of the matter which follows in the present volume, that relative to 
Epizootic aptha^ the foot and mouth disease of cattle, which caused so 
much alarm in New York and New England, is given under the author- 
ity of Professor James Law, of Cornell University; the examination 
into the anatomy and diseases of the horse's foot was made by Professor 
T. K Crosby, of the New Hampshire Agricultural College ; the pecu- 
liarities of the agricultural patents of the year have been considered by 
Dr. J. Brainard, agricultural examiner in the Patent Office ; the article 
0J3 the food flashes of Alaska is supplementary to a former report upon 
the resources of that Territory, by Mr. Wm. H. Dall ; in the arrangement 
of the abundant material.desenptive of the eharaeter and alxuses of the 
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market systems of our large cities, the assistance of Mr. Joseph B. Lyman, 
agricultural editor of the New York Tribune, has been enjoyed; returns 
concerning the i^resent status of Virginia agriculture were embodied 
by Mr. Thomas S. Pleasants, of Petersburg, Virginia 5 the description of 
the agricultural capacity of Wyoming and a portion of Utah is a report 
by Rev. Cyrus Thomas, of an exploration made in 1870; Mr. K 0. Meeker 
reports the progress of colonization and the results of irrigation in the 
Territories ; Dr. H. Latham, of Laramie City, Wyoming, communicates 
the statement concerning the pastoral capabilities of that region; Mr. 
Elihu Hall, of Athens, Illinois, gives results of experiments with the 
grasses of the prairies and northern plains; 'and Dr. Edward Pal- 
mer presents the results of personal observations concerning food pro- 
ducts of the North American Indians. 

In the present volume are found continuations of the history of the 
organization and development in the work of industrial education, the 
annual digest of the State reports, the spirit of recent issues of agricul- 
tural literature, and other annual indices of rural activity and progress. 

J. E. DODGE, 

Editor of Bejforts. 

Hon. Horace Capron, 

Commissioner, 



TESTS OF DEPARTMENT SEEDS. 

The importance of careful experiment and detailed report by those to 
whom is intrusted the test of seeds distributed by this Department, 
has been repeatedly urged. The thoughtlessness or the greed which 
would cause the consumption or waste of new and approved grains or 
seeds, is guarded against by the exercise of care in the selection of the 
proper persons to make these tests ; yet the Commissioner cannot be 
held responsible for that portion of the distribution made by members 
of Congress. While returns detailing the- experience of experimenters 
are yet too often neglected, there has been a vast improvement ui the 
past year, which has secured more valuable reports in larger numbers. 
The benefits of the distribution as shown by these partial indices out- 
weigh its expense in a manifold degi'ee, and show how, in the economy 
of nature^ large production comes from smallest germs. While the cost 
of seed distribution in 1869 was but half a dollar for each thousand of 
the people, there is reliable evidence that a single specimen of grain 
distributed in one of the thirty-seven States has realized in enhanced 
production ten times the amount expended for all seeds sent to all the 
States in that year. 

The Department has distributed during the year ending December 
31, 1870, 358,391 packages of seeds, including the varieties mentioned 
in the accompanying tabular statement. Of these packages 4,624 
included under the head of miscellaneous were distributed to represent- 
atives of this GoA crnment abroad, and in exchange with foreign socie- 
ties and associations. The distribution during the year, as in the pre- 
p iceding one, has been chiefly made through members of Congress, statis- 
L tical correspondents, meteorological observers, and State and county 
Agricultural and horticultural societies and farmers' clubs, reporting 
; t^gularly to the Bepartmeut, 
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Tabular statement showing the quantity and Mnds of seeds issued from the seed division of the 
Department of Agriculture during the year ending Becemiber 31, 1870. 



Seeds. . 



To Tvhom sent. 
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O 00 



Vegetables, 149 varieties 

Flowers, 53 vaxieties 

Field cereals : 

Winter wheat, 5 rarieties . . 

Winter rye, 1 variety 

Oats, 4 varieties 

Barley, 3 varieties 

Com, 11 varieties 

Textiles : 

Hemp, 3 varieties 

Cotton 

Eamio 

Other seeds for field culture : 

Turnips, 9 varietiea 

Tobacco, 7 varieties 

Sorghum, 4 varieties 

Clover, 4 varieties 

Osage orange 

Opium poppy 

Eice, 3 varieties 

Sugar beets, 5 varieties 

Jute, 2 varieties 

Hyo grass, 2 varieties 

Tree seeds, 95 varieties 
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43, 114 
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2,210 
281 
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316 

131 
110 
391 

363 
1, 5-20 
276 
621 

46 
192 

12 
203 
453 
203 
2,110 

74, 123 



TAPPAHANISfOCK WHEAT. 



The Tappahannock wheat, a winter variety, originating in Virginia, 
and first distributed and brought into general cultivation by this De- 
partment, is still a very general favorite. It is remarkable for product- 
iveness, early maturity, and consequent exemption from many of the 
evils attending wheat culture, and for the excellent quality of its flour, 
and is suited to a wide extent of country. Mr. Elisha O. Angell, of Man- 
ton, Providence County, Ehode Island, writes to the Commissioner that 
he has for two years sown the Tappahannock wheat, received from the 
Department through the Rhode Island Agricultural Society, and finds it 
an excellent grain, well adapted to the Northern States, hardy and free 
from blast or rust. He exhibited some of it at the New England and 
. New Hampshire fair in September last, and received the first premium. 
He remarks that wheat which can be grown in Ehode Island near the 
sea- shore with success, can be grown in almost any part of the country. 

In Onondaga County, New York, this wheat is fifteen days earlier 
than any other variety. A farmer in Cayuga County reports that on 
common soil, without extra manure or cultivation, it grew well, endured 
the winter well, the heads were large, and the kernel was plump, and 
from its earliness escaped both rust and weevil; while the Soules wheat, 
under like conditions of culture, was ten days later, and rusted badly. 
A correspondent in Madison County writes that he received from the 
Department, four years since, a few bags of Tappahannock wheat, and 
from that seed the variety is now extensively grown, and has proved a 
valuable acquisition in his section. In Ontario County it is reported to 
be a valuable variety, being nearly two weeks earlier than other wheat, 
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thus escaping the midge and weevil, and it withstands the winter well. 
In Wayne County, last year, it produced twenty-eight bushels to one 
sown, and is considered a success. From Genesee County a farmer 
writes that he had three acres of Tappahannock wheat on Tonawanda 
flats, (bottom land,) which yielded twenty-six bushels to the acre. It 
was earlier and produced better than any other variety in the neigh- 
borhood, doing best in rich, strong land. 

In Salem County, Kew Jersey, the Tappahannock has been cultivated 
with profit since 1866. A correspondent reports that it ripens ten days 
earher than the Amber or Blue Stem, and last fall weighed sixty-two 
pounds per bushel, while the Ajnber weighed fifty-six pounds. The 
yield compared with the Amber was as 3 to 2. He now has fifteen 
acres of the Tappahannock sown on four varieties of soil. 

In Tioga County, Pennsylvania, this wheat is ten days earlier than 
any other, the kernel plump, and the yield good. It is also successful 
in Greene County. In Washington County the yield is thirty-fold, and 
in Lancaster County it produces twenty to twenty-two bushels per acre, 
while the Mediterranean yields only eight to ten. From Chester County 
it is reported the most valuable of forty kinds grown there this year, on 
account of its early maturity. 

.In Maryland the Tappahannock thrives well, and by some is consid- 
ered the best winter wheat raised in the State, especially on account of 
the quality of its flour. In Baltimore County the Tappahannock is con- 
sidered a very valuable variety, and a correspondent thinks it would do 
stiU better, especiailly as to quality, if less seed per acre were used. In 
Montgomery County the yield is not very large, but the quaUty is excel- 
lent, and the grain matures early, and escapes weevil and smut. 

From ten counties in Virginia reports have been received upon the 
value of this wheat, all highly favorable, except from Princess Anne, 
where the want of success is attributed to cold weather in June, pro- 
ducing rust. In Montgomery County the yield is reported large, and 
the grain perfect, exceeding in quality the seed sown. In Nelson County 
thirty-four bushels sown broadcast on twenty-eight acres of fallow land, 
without fertilizers, yielded six hundred and eighty bushels — over twenty- 
four bushels per acre, and twenty for each bushel of seed. From this 
county it is reported that want of success with the Tappahannock wheat 
is due to overseeding. Another correspondent says that the Tappa- 
hannock seems well adapted to the climate, and gives general satisfac- 
tion, and, he adds, ^' should it continue to maintain its present standard, 
this article alone will be worth more to our country than the cost of the 
Agricultural Department." 

In Henry County the yield the first year from the seed furnished 
weighed seventy-one pounds per measured bushel. In Madison County 
the Tappahannock and Poland wheat are the best varieties. Twenty- 
three acres seeded with twenty-seven bushels of the former, in 1869, 
without fertilizers, yielded fifteen bushels per acre. In Eockingham 
County, says a correspondent, the Tappahannock has well nigh sup- 
planted all other kinds of wheat. In li^orthumberland County, which is 
not a wheat-growing county, the yield without fertilizers is about ten- 
fold, and quality excellent. In Smyth County it has proved a valuable 
wheat. In Tazewell, its yield, early ripening, and quality are reported 
to be all that can be desired. In almost every report of experiments 
with this variety in Virginia it is highly commended. 

In Brooks, Braxton, and Jefferson Counties, ¥/est Virginia, the Tap- 
pahannock produces weiJ, and maintains its good quality. *t is reported 
that in some portions of the State it freezes out 5 probably in the more 
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exposed situations, or on we.t soil, as the climate is not too severe for it 
under ordinary circumstances. In some localities it is pronounced the 
best wheat known, 

A correspondent in Highland County, Ohio, states that one farmer 
has five acres sown to Tappahannock wheat this fall, the seed being the 
prodnct of a package sent him two years ago. In Ashland County it 
is hardy, stands up remarkably well, the grain is superior, and weighs, 
when very clean, sixty-five pounds per bushel. In Erie it ripens early, 
does not lodge, and is believed to be ''just the thing" for that section. In 
Butler County a yield of sixty-six-fold and of superior quality is reported, 
and entire satisfaction is expressed,' In Perry, as reported by the 
secretary of the agricultural society, it makes a greater yield of flour, 
and of better quality, than any wheat ever grown in the county. In 
Auglaize it is stated to be the finest and earliest variety known there, 
and sold, in the autumn of 1868, for $4 per bushel for seed. In Meigs 
and Logan Counties it is equally a favorite. A farmer in Union County 
states that he received from the Department, in 1868, one pound of the 
Tappahannock wheat, which he sowed in drills on limestone-gravel land, 
clover sod. It did well, and the next season he sowed the product with 
field-drill on the same kind of land, harvesting about eight bushels. 
The next season he sowed with field-drill one and one-half bushel to 
the acre, on very strong limestone-gravel land, clover sod, well manured 
with barnyard manure, and obtained thirty-six bushels of beautiful, 
plump, white wheat to the acre. He reports the Tappahannock about 
ten days earlier than any other variety in that section. 

In Kentucky this variety has proved valuable. In Harrison County 
the quality is reported excellent, and the yield has been as high as sixty- 
seven -fold on well -prepared ground. In Russell it ripens earlier and 
produces better grain than any other variety raised in the county. In 
Lebanon, Marion County, in 1869, where the seed was dplled in on well- 
l^repared ground, the yield was seventy -two- fold of clean wheat, while 
other wheat on adjoining land, similarly treated, returned only eighteen- 
fold. The Tappahannock was also the earliest variety to mature. In 
Garrard County the yield in 1869 is reported, in one instance, at a little 
more than sixteen bjishels per acre, of excellent quality. In Edmonson 
the yield was twenty-one bushels to one of seed, on old ground, which 
was considered an extraordinary yield. In Scott County the yield was 
thirty -fold, and the ripening ten days earlier than other varieties. In 
Bourbon it succeeds admirably, and ripens earlier than other wheat. 
Similar reports come from Clinton, Owsley, Scott, Hopkins, Boone, and 
Livingston Counties. 

TlTe Tappahannock has proved a profitable contribution to agriculture 
in Tennessee. A Coffee County correspondent thinks it superior to all 
other varieties in the State; its vigorous growth, hardiness, early ma- 
turity, freedom from smut and rust, and superior quality and yield of 
flour, all commending it as the most desirable. In Perry CoAity, where 
this wheat was drilled in at the rate of one peck per acre, on rich and 
well-drained clay soil, the yield was at the rate of fifty-two bushels 
per acre, weighing sixty-four pounds per bushel. Sown broadcast, one 
. bushel per acre, and lightly plowed in, the yield was thirty-eight bushels 
per acre, and weight sixty and o.ne-half pounds per bushel. On similar 
soil, with like cultivation, but with two bushels of seed per acre, the 
yield was only fifteen bushels per acre, and weight fifty -eight and one- 
fourth poQiyis per bushel. These experiments were made upon one 
farm. The adv^antage of light seeding, with this wheat, is obvious, 
and is supported by the opinions of cultivators in Maryland and other 
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Stat^. • In Hawkins County the yield was ninety-fold, and, from the 
peck of seed sent by the Department in 1866, crops of two to ten acres, 
on eight or ten farms, have been raised the present year. In Greene 
County this wheat was the principal variety raised in 1869. Complaint 
is made of its liability to smut in that section, and a successful pre- 
ventive is reported to be a solution of bluestone used upon the seed. 
In Sullivan it excels all other varieties, and in Giles County it is reported , 
to be a decided favorite." 

Erom North and South Carolina a smaller number of reports of ex- 
periments has been received than from some of the Southern States, but 
these are in most cases highly commendatory of the Tappahannock 
wheat. In Franklin County, North Carolina, the yield is thirty-fold, 
and in Surry, on upland clay, about; twenty-five-fold. In Bertie County, 
without extra care in preparing the ground, it yielded, in 1869, forty-one 
bushels for one, of seed, and in Harnett thirty -two. In Eowan the yield 
was thirty-one,' anil in Montgomery thirty-two-fold. In Lenoir, Stokes, 
Iredell, Chowan, and Columbus, it proved early and yielded better than 
the common kinds. In each of these counties it is commended as a 
valuable acquisition, the grain being excellent in quality, and suited to 
the soil and climate. In Craven County the yield was greater than that 
of wheat usually sown, and the quality fine. One correspondent notes 
the growth of forty stems, with good heads, from one kernel, the wheat 
spreading more than any before seen by him. In Orange County the 
yield was twenty -fold the present year on tobacco land, fifteen days 
earlier than other varieties, and the grain excellent. Hon. John Pool, 
writing from Pasquotank County, concerning his crop of the present 
year, states that he sowed six bushels on land that would produce 
twenty-five bushels of corn to the acre. The product was seventy-five 
bushels; weight, fifty-nine and one-half pounds to the bushel. This he 
says is greater than that of any other wheat in his section, and greatly 
superior in quality. He pronounces the Ta])pahannock the best wheat 
for his region that he has ever seen. In Raudoli)h County the yield is 
not stated to be greatly superior in quantity to other varieties, hut the 
weight, in some instances, is sixty-seven pounds per bushel. 

The rei)orts from South Carolina are similar to those from North Caro- 
lina concerning the value of this wheat, confirming the favorable re- 
ports made last year. Correspondents in Newberry and Union Counties 
express decided preference for the Tappahannock over other varieties. 

In Carroll County, Georgia, the yield of Tappahannock wheat, in one 
instance, was one hundred-fold, but this is, of course, excei)tional. In 
Dawson County, cultivated as wheat ordinarily is, the yield was thirty- 
five-fold. In Warren its yield was 50 per cent, more than that of other 
kinds, and better in quality. It is pronounced the best wheat in that 
section of country. In Johnson County, sowed in drills and manured 
with superphosi)hate of lime, it rusted badly, and was no earlier than 
'some other varieties. In Clayton, Crawford, and Butts Counties, there 
is complaint of a little rust, but the yield and quality are generally 
stated to be excellent. In Clayton, with extra tillage, the yield was 
sixty fold, and in Butts thirty bushels per acre. In Polk, Gordon, and 
Hall Counties the yield and quality are better than with the common 
varieties; and a Carroll County corres])ondent thinks it the best wheat 
ever introduced into the county, his crop weighing sixty-five pounds to 
the bushel, and making fifty-four pounds of flour, the best he ever used. 
In Gilmer County the yield is reported one-third more than that of the 
common kinds on the same land. 

Returns from Clay County, Alabama, confirm the favorable reports 
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made on the Tappahannock wheat last year, published in the* Annual 
Report. In Hale County this wheat rusted, and in Coosa it did not do 
well. In De Kalb it produced a good crop, which brought 75 cents per 
bushel more than other wheat, for seeding. In Elmore County it is 
claimed to be the best raised. 

In Leake and Winston Counties, Mississippi, this wheat did well in 
1868, and in Jackson County, in 1869, it produced twenty-two bushels 
where other kinds returned only eight bushels per acre, and the grain 
was the best ever grown there. 

In Williamson, Grayson, Dallas, and Ellis Counties, Texas, it produces 
moderately weU ; but in Kendall, Lampasas, and Fannin Counties it 
has been affected by rust the present year. As the farmers of that 
State are anxious for some better variety of wheat than any they now 
cultivate, the resolution to test further the Tappahannock is expressed. 

In Bedford County, Florida, the yield of this wheat is stated to be 
forty-fold, and equal in quality to the seed furnished. Its introduction 
there has created much interest among farmers, and has led to a great 
demand for the wheat for seed. 

In Missouri this wheat appears to do better than in either of the Car- 
olinas or Alabama. Howard, Phelps, and Stoddard Counties were 
noticed as favorable locations for its growth in the Eeport of last year. 
To these may be added Butler, Cedar, Hickory, Marion, Miller, Scott, 
St. Louis, and Washington, from which reports have also been received. 
In Butler the yield, from seed sown broadcast, was over twenty-four- 
fold, and the grain ripened ten days earlier than other wheat. In Cedar 
it thrives exceedingly well ; in Hickory, from which the largest number 
of reports is received, it is preferred to any other for quality and early 
maturity j and in Marion it gives an average yield of thirty-five bushels 
per acre, and ripens with the Early May wheat, to which it is superior. 
In MiUer and Scott- Counties the yield is thirty bushels per acre, of the 
best quality. In St. Louis County it is called the best variety ever in- 
troduced into the State. In Washington it is said to be "admirably 
adapted to the soil and cUmate of Southeast Missouri." In Stoddard 
it is reported to yield thirty-five bushels per acre from less than a bushel 
(usually about three pecks) of seed to the acre. 

In Western Arkansas this wheat yields, with good cultivation, twenty- 
five to thirty-five-fold, of excellent quality. In Yell County, sown 
beside a native variety and treated similarly, it returned twenty fold, 
superior grain, while the other gave but sixteen. Crawford County 
reports the yield and quality superior to those of the common kinds ; 
but in Montgomery it is later than the Early May, and affected with 
rust. ' In Southern Arkansas it succeeds well, and is earlier than most 
kinds sown there. The yield is not so great as reported in Missouri, 
but the quality of the grain is stated to be uniformly superior to all 
other varieties grown. 

Eeports of the successful trials of this wheat in five counties in Indi- ^ 
ana were published in thef Annual Eeport of this Department for 1869. 
In those it was stasted to be so early as to escape rust, except in Wash- 
ington County, in the southern part of the State. Six other counties, 
mostly in or near the western border of the State, have reported. 
The average yield is over twenty -five-fold and the quality almost uni- 
formly excellent. In Harrison County the millers are reported as offer- 
ing 30 cents per bushel more for it than for other wheat, on account of 
its greater yield of flour and its quality; and in Yigo County iti^ook 
the premium at the fair, a fact reported more frequently of this thm of 
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any other variety. lu St, Joseph County, at the extreme joorthem end 
of the State, it is ten dayn earlier than other varieties. 

There are few I'avorable rei)orts of experiments with this wheat in 
Illinois. In Fulton County several experimenters report the qaaMty fine 
and the quantity satisfactoiy ; and in a few other localities it does well. 
Some report a fair yield of flour, but of inferior quality. In all other 
States iu which this wheat thrives ordinarily well the quality of its 
flour is classed as superior. 

In Lapeer County, Michigan, the ^ield of this wheat is reported at 
twenty-foux bushels i>er aere, weighing sixty-live pounds per bushel. 
In Schoolcraft the yield, in 1868, was thirty-two bujbhels per acre, while 
other varieties did not exceed twenty-live on like soil. In Ingham 
County it succeeded very well in 1868, and has not since been reported. 
In Bay County it is said to rust. In Oakland its yield last year was 
large, and quality excellent. In Hillsdale County, where it has been 
tested four years, it is claimed to be 100 per cent, better than the Tread- 
well wheat, considering the seed required, and yield per acre, and that 
it is not troubled by the wheat flj% It has proved valuable also in 
Marshall County. 

Few reports have come from Kansas concerning the Tappahannock 
wheat It is claimed to be the best grown in Cherokee County, and a 
report of its cultivation this year in Pottawatomie County states the 
yield to be forty-two bushels per acre, and weight sixty-five pounds. 
The reports are tew, also, from other Western and Southern States. 

In several counties in Iowa this wheat has failed on account of the 
severity of the winters, and sometimes from too late sowing. In Jack- 
son County several farmers report successfal culture, and express the 
opinion that under favorable circumstances it will prove there a very 
profitable winter wheat. 

In Butte County, California^ the Tappahannock continues to do weU; 
and a similar report comes from Lassen County. 

In Kane County, Utah, the Tappahannock does well, even mthout 
irrigation, which is seldom the case in that region. It is two weeks 
earUer than the ordinary kinds, and is in great demand for seed. From 
San Pete and other localities the reports are similar. It is liable to 
smut in Box Elder County, a drawback which is obviated by thorough 
wet-liming and immediate drying, about one month before sowing. In 
Lane Count}' twenty-seven pounds of seed on half an acre of stntt' clay 
land, without manure, produced, in 1869, twenty-four bushels of good, 
merchantable wheat. 

In Weld County, Colorado, the Tappahannock, sown in February, 
yielded about thirty-five-fold. The Denver News recently reported the 
yield of four bushels sown upon four acres, irrigated twice^ at one hun- 
dred and fifty bushels^-^thirty-seven and one-half bushels per acres. From 
the* reports received it does not appear to yield more than some other 
varieties grown in tite Territory. 

SIEDITBERANEAN WHEAT, 

The Mediterranean wheat (both red and white) has been imported iu 
small quantities several times, and distributed, siace 1863. The impor- 
tations were fcom Marseilles, France, but the grain was grown on islands 
in the Mediterranean Sea. It has fiourished remarkably in many sec- 
tions of thii^ country, though not- so widely as the Tappahannock. In 
some portions of Virginia it has done better than other varieties } as 
also in Ifew/ltojDky Mississippi, Maryland, 

Ohio, and CsdifOTnia, proving most profitable in the last three named. 
11 A 
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There is some complaint of the deterioration of seed from old varieties, 
and there are calls for fresh importations and for new varieties. A Lo- 
gan Count.v, Ohio, correspondent writes to the Department that the seed 
of this variety is failing, the yield rapidly decreasing, and that the famouR^^ 
Mediterranean wheat, which has been worth millions of dollars to tl^ 
farmers of Ohio, is fast running out. 

There is no complaint of deterioration in California, in some parts of 
which State this wheat is considered very valuable. From Stanislaus 
County a farmer writes that the wheat received from this D(^partment 
in 1865 increases in favor wherever plante<l. The yield of 1868 was an 
average of thirty-seven and oue-haJf bushels per acre, and would have 
exceeded that had notsomeof the seed been destroyed by excessively wet 
, weather. He considers the variety a great acquisition. From San 
Joa<juin County a yield of four hundred and twenty -eight bushels upon 
eight acres in 1868 is reported, nearly fifty-four bushels per acre. In 
1869 the yield was not so large, but ten bushels per acre greater than 
that of other varieties under similar circumstances. 

In Owsley County, Kentucky, where but little has been sown up to 
the present time, it is reported to yield forty bushels per acre. In Shelby 
County, Alabama, a correspondent states, it is decitledly the best variety, 
an<l preferable for the middle portion of that SUite. In the region of 
Harrison County, Indiana, it is the principal variety raised, but is later 
thati the Tap])ahannock, 

In Maryland it is *'the champion wheat." It is stated that too thick 
seeding and want of care in the selection of seed have resulted in dete- 
rioration. 

In Chautauqua County, New York, this wheat has had a fair trial by 
numerous farmers, and has proved the best variety for that section. In 
1869 a great quantity of it was refmrted sown and thriving, but no 
reports have since been made concerning it. The same may be said of 
Suffolk County. 

TALAVERA, POLISH, TOUZELLE, AND ROUGH-CHAFF VARIETIES 

have proved valuable accessions in some localities, but comparatively 
few reports concerning them have yet been made. The Touzelle was 
imported and distributed in 1869, the others in 1868. They are still on 
trial only, but sufficient information has come to the Department to 
indicate that the Touzelle, at least, will prove valuable over a wide 
region of country, and the others, like the Mediterranean, in perhaps 
more limited regions. 

ARNAUTKA VSTHEAT. 

Of the varieties of spring wheat distributed by the Department, the 
Arnautka, imported from Russia in 1866, has proved most successful, 
and is found to be as valuable an addition to the spiing as the Tappa- 
hannock is to the winter varieties. It is early, hardy, ar.d prolilic, and 
yields a good quality and large quantity of flour, and tor these reasons 
is peculiarly acceptable in the colder latitudes.* In some regions the 
product has greatly improved in the size of the kernel upon the seed 
furnished, jas in New Mexico and Nebraska; while in others, where it 
proves thnfty, it has nearly or quite maintained the quality of the 
oripnal. 

A farmer in Hancock County, Maine, writing to the Department, 
states that the Arnautka is peculiarly adapted to the soil and climate 
of that State, and that the quality of the wheat is remarkably good. 
The yield was at the rate of sixteen bushels per acre. In Piscataquis 
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County it did not do very well the first year of its trial, on account of 
wet weather, but faith in its ultimate success created a demand for the 
product saved, for seed. In Alexander, Washington County, both 
yield and quality are reported good. In Aroostook County it matured 
a week earlier than other spring wheat, yielded one-third more un<ler 
the same conditions of culture, and was free from the weevil. In York 
Count^^ it yielded eighteen bushels per acre, four bushels more than 
other wheat. In Sagadahoc, also, it is a week earlier and yields twenty 
bushels per acre. In Penobscot the yield this year was twenty-two 
bushels per acre, and the variety is commended as very early and the 
best wheat ever seen there. 

In Carroll County, New Hampshire, it yields on ordinary land, with 
the usual cultivation, about sixteen bushels per acre, and is ^'not trou- 
bled with mildew, blight, or weevil." In Sullivan County, also, it does 
very well. 

In Addison County, Vermont, it yields well and escapes the midge. 
A corres])ondent states that if it continues to do as well as now, it will 
be as valuable to that section as was the Black Sea wheat. In Orleans 
County, on the Canadian line, it has proved early, hardy, and free from 
disease, and is commended as the best spring variety. 

In llam[)den County, Massachusetts, the Arnantka is very thrifty. 
A farmer writes that he esteems it the best suited to that climate of any 
spring wheat in use, and thinks it may ultimately rank with the lirst 
class of winter wheats. In Middlesex County it is liner and larger than 
other varieties. 

No favorable reports are received from the other Eastern States, and 
from only Jefferson County in New York, where it is considered a val- 
uable accpiisition. 

In Illinois, Wisconsin, Kansas, Nebraska, and lovra, the reports, 
though not numerous, indicate that the Arnantka is productive and 
valuable. In Nevada, Minnesota, and portions of Iowa, it is excep- 
tionally so, the yield, in some instances, being as high as sixty-fold. 

A Wabashaw (Minnesota) correspondent reports that thorough tests 
during four years prove it to be superior to any other s])ring wlieat ui 
the West, millers declaring its flour to be worth 25 [>er cent, more than 
that of the varieties in general cultivation. From Brown County it is 
reported the present year that the Arnantka has been grown by many 
farujers, and in every instance has yielded a heavy crop, averaging a 
bushel of wheat to a pound of vseed. In Faribault County it has proved 
a great yielder, and makes a large quantity of flour." 

In Greene County, Wisconsin, the yield was double the quantity of 
the winter wheat and of good quality. 

Eecent reports of cultivation of the Arnantka in 18G8 and 1869, in 
Kossuth County, Iowa, state that, though both seasons were unfavora- 
ble for wheat, the yield was large and the grain superior. 

In Peoria County, Illinois, it is reported to make more and better 
flour than any other wheat. 

In Sedgwick County, Kansas, the yield has been at the rate of fifty 
bushels per acre the present year. Its introduction into Nebraska has 
been attended with profitable results. 

OATS. 

Eight varieties of oats new to this country have been introduced and 
distributed by the Department during the last five years, viz: Potato 
and New Brunswick oats, from Scotland, and White and Black Swedish, 
from Denmark, in 1865 Excelsior and Somerset, from England, and 
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White Schonen from Germany, in 1868 5 and Scotch Bun oats, from Scot- 
land, in 1870. The latter are a winter variety, and of course have not 
yet been reported upon. All the other varieties named have proved 
valuable, the Excelsior and White Schonen remarkably so. The Excel- 
sior have been foxmd suited to a wider region and greater diversity of soil 
and climate than any other imported variety, are the earliest, and have 
proved most popular and remunerative. They originated from the Som- 
erset stock, and may be classed as an identical variety 5 but they have 
been so improved by careful special culture as to be worthy the distinc- 
tion of their separate name. 

As with the trials of other seeds some reports upon these several 
varieties of oats have been highly favorable, while others record 
partial or total failures, due, in many instances, to unfavorable seasons, 
to faulty culture, &c., and in others to the want of adaptation of the 
grain to the region. 

POTATO OATS. 

The Potato oats, after four years' trial in Marshall County, Michigan, 
are reported to be a decided improvement over the common varieties, 
and, in 1869, weighed forty -five pounds per bushel, common oats weigh- 
ing twenty-eight to thirty-two pounds. In La Crosse County, Wiscon- 
sin, a correspondent reports that the present year these oats produced 
at the rate of seventy-two bushels from one bushel, of seed, sown by 
drill. In Ashtabula County, Ohio, sown in driUs eight inches apart upon 
turf, the yield was one hundred and fourteen-fold, and in quality far 
superior to any oats ever grown in that vicinity. 

NEW BRUNSWICK OATS. 

A repor|i from Washington County, Pennsylvania, states the result 
of three experiments with the New Brunswick oats, commencing with 
one pint of seed from the Department, to be, the third year, three hun- 
dred bushels of excellent oats, weighing forty-five pounds per measured 
bushel, upon six acres of land, broken and planted with corn the pre- 
vious year. About fifty bushels were lost by the ravages of grasshoppers 
before harvest. This is over fifty-eight bushels per acre of very heavy 
oats. From Ottawa County, Michigan, the yield is reported to be fifty to 
sixty bushels per acre, and the weight forty-two pounds per bushel. 
The secretary of the Sibley County, Minnesota, Agricultural Society 
reported, in 1869, a yield of forty-five bushels per acre, and forty-seven 
pounds to the measured bushel. 

SWEDISH OATS. 

The White Swedish and Black Swedish oats, the former procured in 
Hamburg, Germany, and the latter in Copenhagen, Denmark, have in 
very many cases been reported upon without any distinct designation 
of their kind, being classed merely as ^' Swedish," although they are 
distinct varieties. Such reports are not available in this article. Both 
varieties have proved profitable additions to ouiv cereals*in many locali- 
ties, while in others they have failed to be more remunerative than other 
oats. The Black Swedish are reported to be subject to rust in some 
localities in Connecticut and Wisconsin. In Dauphin County, Penn- 
sylvania, they are stated to be superior to other varieties. In Denver, 
Colorado, two bushels, drilled upon two acres and irrigated twice, yielded 
one hundred and sixty-six bushels. They are hardier, and withstand 
spring frosts better than common oats in that section. In San Pete 
County, Utah, the yield has been at the rate of eighty bushels per acre 
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the present year. In McLeod County, Minnesota, they have done well, 
yielding more per aere than other oats, by measure, and being five to 
twelve pounds heavier per bushel. In some portions of Kansas they 
are said to yield remarkably well, and in Paoli, Orange County, Indiana, 
the excessive yield of one hundred aiid twenty-four bushels per adte is 
reported. 

The White Swedish, in York County, Maine, after four years' trial, 
yield thirty-live bushels, of thirty-eight pounds, per acre — better yield and 
weight than of otlier varieties there. They were reported in 18G8 and 
1869 by various farmers in Broome County, New York, as superior. In 
1868, although a dry season, the yield was good, and weight thirty-nine 
pounds. In 1869, after three years' trial, they are found to suit that 
locality well, and weigh lb»ty pounds per bushel, growing beside other 
oats which weigh only thirty pounds. The secretary of tlie Broome 
County Agi'icultural Society reports that 'Hhey grow well, do not dete- 
riorate in the least, and though many members have them, they can 
scarcely supply the demand for seed," In Dauphin County, Pennsyl- 
vania, it is stated '^no better variety could be wished for, as they are 
remarkably fine, yielding largely, and weighing nearly forty pounds to 
the bushel" In Lawrence County the yield was fifty-six-fold in meas- 
ure and weight. In Mercer County, Ohio, they are reported a great 
success, ripening earlier, producing more bushels, and weighing one- 
third more than common varieties." A Brown County correspondent 
writes that a pound of White Swedish oats, received from the Depart- 
ment, produced seven bushels, weighing forty-five pounds per bushel. 
After two years of cultivation, he found tlie quality equal to the original, 
weighing forty-five pounds, and yielding largely to the acre. The straw 
is very strong, standing up well against storms and w^et, and he thinks 
the variety admirably adapted to that climate. 

V7HITE SCnONEN OATS. 

These oats have proved productive and profitable over a v/ide region, 
and the favorable reports noted last year are fully confirmed by later 
returns from the localities then reporting. In Onondaga County, New 
York, the present year, the yield is eighty-five bushels per acre 5 in 
Sussex County, New Jersey, fifty to sixty bushels, weighing forty pounds 
per bushel. The secretary of the county agricultural society, who makes 
the report, says: "Vve hope to have enough seed to supply Sussex 
County, as these Schouen oats appear destined to supersede all others." 
In Washington County, Pennsylvania, the yield this year is reported to 
be sixty-four bushels per acre. In Dauphin County they are stated 4o 
be remarkably fine, to yield largely, and weigh nearly forty pounds per 
bushel. A Mercer County correspondent states that their quality is 
very superior, that they seem peculiarly adapted to Northern Pennsyl- 
vania, and that "in an ordinary season, with good farming, they will 
easily produce seventy -five to one hundred bushels per acre." 

In Baltimore County, Maryland, the second sowing from a quart of 
seed furnished by the- Department produced forty bushels the present 
year. The reporter says : " This variety is superior to our common oats, 
having stifi'er straw and larger head, and yielding more bushels to the 
acre and of better quality." In Princesis Anne County, Virginia, they 
are stated by one farmer to be superior to any others raised in the 
cpunty, and by another the yield is reported to be twenty-five-fold, as 
good as the seed sown. The secretary of the farmers' club in Lee 
County, Yfest Virginia, reports a yield of about thirty -fold. In Fond 
da Lac County, Wisconsin, they are prized on account of their still 
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straw and good yield ; and in Rock County, where tbe Black Swedish 
were ruined by rust, the Schonen were not affected. Also in Bay County, 
Michigan, where the former did not succeed, the latter did remarkably 
well, the straw being very stiff, the heads large, and the oats weighing 
forty- six pounds to the bushel. 

In Crawford County, Illinois, the Schoneu oats rusted on account of 
lateness, a fact sometimes mentioned in other reports. In Whitesides 
County their quality, in 1869, was excellent, and they yielded at the rate 
of seven ty-fiv.e bushels per acre; in Macoupin, seventy bushels. In 
Miami County, Kansas, sown broadcast, the yield was sixty-fold, but 
the weight not much greater than that of common oats. In Nemaha 
County the yield was sixty-four-fold and the grain excellent. In Riley 
County, also, the yield was large. In Stone County, Missouri, it was 
forty-fold, rather better than the Black Swedish. In Brown County, 
Minnesota, they are reported a valuable acquisition, well adapted to the 
soil and climate, and much Jiiuperior to the oats usually raised there, 
being heavy and yielding abundantly. 

In Clayton County, Iowa, the yield of common oats was ten-fold, as 
reported by one farmer, while the yield of this variety, siinilarly treated, 
was thirty-two-fold, quality good, and kernels large. In Whatcom 
County, Washington Territory, from seed drilled in, the yield in 1809 
■was sixty -four- fold and weight thirty-six pounds per bushel, as reported 
by the secretary of the agricultural society. 

The Someri^et oats in Orleans County, Vermont, ripened ten days 
earlier than other kinds the. present year, and were very heavy. In 
Susquehanna County, Pennsylvania, the yield on a creek flat was eighty- 
fold, and weight "forty pounds per bushel. In the District of Columbia 
the yield was forty-four-fold and weight thirty -eight pounds per bushel, 
other oats weighing twenty-six pounds. In Huntingdon County, Indi- 
ana, the yield is reported at eighty bushels per acre, and weight forty- 
five [)ouuds. These were the premium oats at the annual fair in this 
county in 1869. In Clarke County the yield and weight of grain are 
reported to be heavy, and the straw tall. 

EXCELSIOE OATS. 

No other variety of oats introduced into the country has proved equal 
to the Excelsior in weight, yield of grain, and adaptability to a great 
diversity of soil and climate. The yield of straw is also heavy, and 
when not too thickly seeded, and grown upon soil not too rich, they 
stand up well. The reports of experiments show that the thinnest seed- 
ing has produced the greatest yield and heaviest grain. Their tillering 
is remarkable, as many as twenty stalks having originated from one 
seed. The reports upon the Excelsior oats given in this article, as in 
the case of other grain noted in the Annual Eeport of 1869, are additional 
to the reports published in that volume. 

In Penobscot Country, Maine, the Excelsior were ten days earlier than 
other varieties, the yield about forty-fold, and the grain weighed forty- 
four pounds per bushel ; they did not rust. In Kennebec County the 
yield was forty-fold. Our correspondent says they grcAV six feet high, 
the yield was about four times that of the common varieties, and he 
considers them superior to any other variety he has raised. In Cumbw- 
laiid County the yield was twcmty-four-foid, and the oats matured two 
weeks earlier than other oat&, from Canada, grown beside them, an,d 
were much heavier. At Brunswick, in the same county, the yield was 
thirty -three-fold, grain full and plump as barley, and tit to cut live days 
eailier than other oats. At Kichmoud Cornier, Sagadahoc County, the 
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yield was forty-fold of ^ain much heavier than the common oats, and 
also five days earlier. In Bowdoinham, in the same county, they stood 
five feet high, and are pronounced the best oats ever seen in the town." 

In Hillsborough County, New Ham])shire, the yield was over forty-fiv^e- 
fold, and the grain superior. In Carroll County the yield this year >^was 
good, and the weight forty pounds per bushel. In Merrimack County 
the yield was twenty-eight-fold, and the grain, thoroughly cleaned, 
weighed forty-six pounds per bushel. They took the diploma at the 
New Hampshire State Fair in 1870. 

In Windham County, Vermont, these oats were experimented with by 
many persons, and in every case the yield was good, and the grain large 
and heavy. Some of the heads were twenty inches long, and the straw 
was of excellent quality. In Randol[)h, Orange County, one farmer re- 
ports the yield about forty-fold, and the weight of grain forty -one pounds 
per bushel 5 in another instance^ the weight of the gi-ain was forty-three 
pounds. 

In Queens County, New York, the Excelsior matured eight days 
earlier than other oats, and yielded forty-three bushels per acre, the seed 
drilled in. In Winchester County the yield was thirty-five bushels per 
acre, thirty-five pounds per bushel, and the straw was strong, high, and 
double that of other oats in quantity. The oats were also two weeks 
earlier than other kinds. In Jefferson County the yield, reported by 
the secretary of the county agricultural society, was forty-three-fold, 
and quality superior. In Oneida County, upon land not the best for 
grain, the weight of the oats grown was forty pounds per bushel,* the 
average weight of common oats grown there being less than thiity-two 
pounds. In Cortland County the yield this year was at the rate of thirty 
bushels per acre, and weight over thirty five pounds. In Washington 
County they are reported to be "the best, brigbtest, heaviest, and have 
the evenest kernel of any oats ever introduced" inta that section of 
the country; yield, sixty-five bushels per acre. 

Several experiments were reported in 18G9 from Dauphin County, 
Pennsylvania, by Hon. R. J. Haldeman, of an increase of nearly two 
huudred-lbld. This yield is the largest yet reported, and remarkable 
even in limited experiments under the most favorable circumstances. 
The yield in Tioga County is reported at ninety-fold, the grain weighing 
forty and one-half pounds per bushel ; in Cumberland County one hun- 
dred and thirty -six- fold, weight forty-five pounds per bushel. In Ches- 
ter County, it is stated, they are "early, handsome, and heavy." 

In Talbot County, Maryland, sown broadcast on rich laud, without 
manure, the yield was twenty-four-fold, and weight forty -five pounds 
per bushel. In Kent County, upon laud thinly seeded, the yield was 
seventy-tive-fold, weight forty-five pounds. 

In Erie County, Ohio, from seed drilled in, the yield was over fifty- 
seven-fold. In Cuyahoga about twenty-fold, and weight forty-two 
pounds. In Trumbull County the yield was sixteen-fold, weight forty- 
two pounds. The results of four experiments in Hamilton County are 
reported by Mr. J. S. Sheppard, and are respectively thirty-eight, forty- 
two, thirty-six and forty -lour- fold. The secretary of the Stark County 
Agricultural Society reports the yield seventy-fold, and the quality as 
good as that of the seed sown. 

Hon. John Pool, of North Carolina, in a letter of August 10, 1870, 
says that the product of four quarts of Excelsior oats was seven and one- 
half bushels, weighing thii ty-seven pounds to the bushel, and that the 
oats have attracted a gi eat deal of attention in the neighborhood, being 
the finest ever seen there. 
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In Keweenaw County, Micbigan, these oats are plump and heavy, and 
mature much earlier than common oats, the correspondent a-dding that 
they promise great improvement, in early maturity, quality, and quantity, 
over anything raised there. In Jackson County the yield was fifty-nine 
bushels per acre, and the crop matured early. John F. Van de Vante, 
of Stiirgis, St. Joseph County, reported on the 1st of October, 1870, 
that from a paclcage of Excelsior oats, received from this Department 
the preceding year, he raised two bushels, which this year produced one 
hundred and twenty-iive bushels, weighing forty-four pounds to the 
bushel. He thinks this variety better adapted to that climate than any 
he has seen. 

In jPond du Lac County, Wisconsin, the Excelsior oats yielded over 
fifty-eight bushels per acre, by measure, weighing forty-nine and one-half 
pounds per bushel. In Adams County, drilled in, on sandy loam, the 
yield in one instance was one hundred and forty- two-fold, and the weight 
forty-two pounds per bushel. In Oconto County the yield vv-as sixty 
bushels per acre,'and weight forty-four pounds. In Waupacca County 
the yield was large, and weight, in 1869, forty-six pounds, and in 1870 
forty-seven pounds per bushel. 

In Hamilton County, Illinois, they weigh forty-one pounds per bushel. 
In Champaign County the yield was about twenty-seven-fold in 1869, 
and the grain heavy. 

From Texre Haute County, Indiana, the secretary of the Henry Creek 
Agricultural Society writes that the Excelsior oats raised from the seed 
received from the Department toolc the premium at the county fair, and 
that the grain w^as fully equal to the original seed. 

In Cole County, Missouri, the Excelsior oats are pronounced much 
. superior in grain and length and strength of straw to other varieties 
cultivated beside them. They were the premium oats at the county fair 
in 1869. In Phelps County the yield was thirty-two-Md ; weight, forty- 
six pounds. 

In Cherokee County, Kansas, though affected in some localities with 
rust, they yielded better than the common varieties. 

In Sibley County, Minnesota, these oats are about eight days earlier 
than other varieties, and are reported to yield eighty bushels per acre. 

In Wayne County, Iowa, they are classed as superior; in Dallas 
County the yield is large, and the weight of gxaiii forty-five pounds per 
bushel ,* and in Humboldt the yield is stated to be eighty-fold. 

In San Pete County, Utah, they are considered ^^a great acquisition, 
and weigh eight to teii pounds heavier than other oats.^' 

Dhe secretary of the Oregon State Agricultural Society reports th^t 
of the various grains tested on his owniarni, the I]xcelsior oats proved 
superior, and seem well adapted to that State. 

VEGISTABLKS, riAOTS, BTC. 

A larger proportion of the reports of experiments with field and gar- 
den vegetables, plants, and grasses lias been received from Southern 
and Western States j but of all reports made, few are here used or can 
be made available, as fe\^urnish statements which permit a comparison 
of their value with varieties already in general cultivation. In many 
localities^ however, the seeds distributed have proved of especial value, 
introdncihg new plants into suitable localities untried before, or supe- 
rior varieties of kinds already cultivated; and frequently, as was ex- 
pected, the mere change of seed has resulted in increased production. 

In some portions of Texas the Eussian turnip has proved a valuable 
acquisition, surpassing all others in flavor. The Orange Globe mangel- 
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wurzel has taken rank as the earliest beet in Ellis County, and Cook's 
Favorite as the best tomato. In Austin County Carter's Early peas, 
planted the 9th of March, matured snfticiently for table use the 28th of 
April. The White Japan muskmelon is reported the best ever raised 
in Anderson County 5 -and in Austin the Sprouting Dwarf TJlm cabbage 
gave two crops, the first heads having been cut off, and heads seven 
inches in diameter maturing from new sprouts. 

The Pine-api:^e beet is reported by a market gardener in Lewisburg, 
• Ohio, to be the most satisfactory of any raised by him, being as early 
as the Bassauo, hardy, of the finest flavor, and an exceilent^keeper. 

In Dresden, Tennessee, the American Drumhead cabbage has sur- 
passed other kinds, and the Salmon radish, in Marion, Alabama. 

In Drew Coimty, Arkansas, the White Japan muskmelon is reported . 
to be the sweetest and best-flavored variety known there. 

In Delaware County, Iowa, the Scarlet White-tipped radish, Early 
Nocexu onion. Mountain Sprout watermelon, and Yilmorin's improved 
sugar-beet, proved the best of their respective varieties ; and in Bock 
Island, Illinois, as reported by the gardener of the arsenal, the Student 
parsnip, said to have originated there, the Early I^ocera onion, and Til- 
den tomato, are superior varieties. The onions were fully ripe four 
months after seed-sowing. 

The Scarlet radish was fit for the table in Jefferson County, West 
Virginia, thirty-seven days after sowing. 

In Grant County, Kentucky, Eock County and other portions of Wis- 
consin, and Humboldt County, Iowa, the Schweinfurt Quintal cabbage 
grew very large, crisp, and tender. In the latter county the average 
weight is stated to be twenty pounds each. In Glencoe, Minnesota, 
they grew nearly to the size of a bushel basket ; and in Milford, N"ew 
Ham]>shire, they weighed twelve to twenty pounds. In Lewis County, 
Kew York, the greatest size is reported, the average weight being about 
twenty pounds, and one, exhibited at the county fair in 1869, weighed 
ibrty pounds. 

In St. Louis, Missouri, the Leviathan White celery is reported crisp 
and tender, and some of the stalks grew six feet long. 

The ISTew Jersey Hybrid cucumber proves very prolific in Liberty 
County, Georgia, excellent in flavor, and measures 13 to 15 inches in 
length. In Hampton, Virginia, this variety does equally well. 

In M^rick, ]!^ebraska, tlie Achapesnorricher melon proves very deli- 
cious, equal, at least, to the Cassaba melon ; and in Chico, California, 
its flesh is solid, thick, and very fine in quaMty j small melons Tfeighed 
sixteen pounds ; seed cavity small. 

In Stoughton, Wisconsin,- a change of seed of the Connecticut seed- 
leaf tobacco, the fresh seed grown in alternate rows with the same va- 
riety grown there for some years, produced a larger crop and of better 
quality. The difierence in favor of the new seed was perGcptible all 
through the season. 

ihe jute plant is now being cultivated at St. Augustine, Florida, from 
seed furnished by the Department, and also in other localities along the 
Gulf. Egyptian cotton-seed in Florida, Texas, and Mississippi, has done 
well in the cases which have been reported. An old planter in Warren 
County, Mississippi, thinks it would make 1,200 to 1,500 pounds per 
acre, under favorable circumstances, and says it has the finest Unt and 
best staple he ever saw. 

The ramie plant fBwlwneria niveaj or the China grass of commerce, 
cultivated in many parts of the South, from seed furnLshed originally 
through this Department, is found well adapted to that portion of the 
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country, and when ifc can bo utilized cheaply it may become a staple 
crop. It multiplies very rapidly from root-planting, one hundred roots 
having in one year produced plants enough for over one hundred and 
fifty acres, as reported from Louisiana. In Fayette County, Tennessee, 
it grows very thriftily, and produces a beautiful, glossy tiber. In Goliad, 
Texas, it grows well both from seeds and roots; and in Austin the staple 
is reported long, fiber excellent, white, and silky. 

From Baton Rouge, Louisiana, and Bel Air, Georgia, reports concern- 
ing the successful growth of the Tea plant have been receiv^ed, and occa- 
sional calls upon the Dei)artment for seed show an interest in efforts for 
native tea production. In the localities named it is said that the plants 
grow finely, and the flavor of the tea produced is equal to that of the 
tea of China. A correspondent in Louisiana says that the tea |)lant 
(Thea viridifi) grows well in that State, and that one of the members of 
his agricultural association has between three hundred and four hundred 
jBiie shrubs four and one-half to six feet high. 

The introduction of several varieties of clover has been attended with 
satisfactory results in various localities. This is especially true of the 
Alsike clover, reports upon which have been noted from time to time in. 
the monthly and annual reports of the Department. Lucern ( Medicago 
saliva) grown near Columbia, South Carolina, from seed furnished by 
the Department, is reported as growing finely, and "one of the very 
few grasses that will grow" there. W. S. Monteith, of Columbia, says: 
"In all the upper counties of this State it would be of very great value, 
if largely planted to take the place of clover." 



■ MINOR VEGETABLE PRODUCTS AND THEIR 

SOURCES. 

The introduction of new industries is, at all times and in all countries, 
a matter of special interest of a two-fohl character — the direct addition 
to the inciustrial and wealth -producing resources of a nation, and the. 
indirect value that is certain to follow a system of rotative cropping and 
diversity of culture, in maintaining the fertility and economical manage- 
ment of -the soil. The inducements for further efforts in this direction, 
and the stimulus to new trials, become clearly apparent when we reflect 
upon the fact thnt, with the exception of tobacco and Indian corn, all 
of our cultivated Geld* crops and most of our esteemed esculent vegeta- 
bles are of foreign origin. 

This De[)artment has actively stimulated experiments and tests of new 
plants, and responded to repeated inquiries in this direction. Fruits, 
fibers, gums, dyes, and medicinal products, which have not been thus 
far the object of productiv^e in<]ustry in this country, can be i)rotitably 
introduced, as many have been, through the agency of this branch of 
the Government. It is not maintained that all the plants named in 
this article can find in this country the conditions most favorable to 
their growth or to their profitable production if easily grown. 

The theory of acclimatization of plants, although a subject frequently 
alluded to, has no tangible sui)[)<)rt or foundation on facts. A species 
is either fitted or unfitted, either hardy or tender, in any given climate 
or locality. It is a question to be decided by experiment. The most 
popular system of so-called acclimatizing is by sowing seeds of successive 
generations, with a view of rendering the offspring better suited to the 
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altered conditions, but experience seems to prove that no permanently 
useful result has been obtained by this course. Individual plants may 
be influenced, to a certain extent, by local causes of soil and climate j 
but the cai)acity of a species to resist heat or cold, aridity or moisture, 
remains unaltered. This is well exemplified in the case of the tomato, 
which, although it has been cultivated for one hundred years, and 
generation after generation has been raised from its seeds, is still as 
easily affected by cold as it was when first introduced into cultivation. 

The external appearance of a })lant affords but little assistance in 
determining its climatic nature. There are, however, certain observable 
features that may be noticed. Plants having an abundance of expansive 
foliage, as some palms, musas, &c., are natives of a humid atmosphere. 
Asiatic plants have been noted for their beauty; African, for their 
fleshy and succulent leaves, as the aloes and mtsembryanthemums; 
American, for the smoothness and length of their foliage, and for the 
singularity of shape of their flowers and fruit. Plants indigenous 
to [jolar and mountainous regions are generally low, with small and 
com[)ressed leaves, but with flowers large in proportion. Australian 
plants are distinguishable for small, dry, and driveled leaves. In 
Arabia they are low and dwarfish ; in the Indian Archipelago generally 
shrubby and furnished with prickles; while in the Canary Islands 
many, which in other countries are merely herbs, assume the appear- 
ance of shrubs and trees. The shrubby i)lants of the Cape of Good 
Bope and Australia exhibit a striking similarity, as do also the shrubs 
and trees of the northern parts of Asia and America, which may be 
exeuiplitied in the Platanus orientalis of the former, and in the Platanus 
occidentulis of the latter, as well as in the Fagus sylvatica and Fagus 
ferruginea^ or Acer Cappadociurn and Acer saccharinum^ and yet the herbs 
and undergrowth of the two countries are very dissimilar. 

A knowledge of the native country of a plant is not always sufficient 
information regarding its powers of endurance. The mere fact that a 
plant is a native of China, or that it comes from South America, will 
not in itself enable us to assign a limit to its climatic range; as we 
have plants from both these countries which are capable of resisting a 
zero cold, while we have others from the same places which would be 
killed if subjected to a temperature of 32o.. Temperature is the grand 
regulating condition, and as this is affected by elevation as well as by 
increase of latitude, we find the mountain ranges near the equator pre- 
senting all the features of a tropical, a temperate, and even an arctic 

, vegetation. Thus palms and plantains luxuriate, at the bases of these 
tro])ical mountains. Above these api)ear oranges and limes; then 

i succeed corn and wheat; and still higher commences the series of 

I plants peculiar to temperate regions. Similar i)henomena present them- 
selves in temperate latitudes. " We may begin the ascent of the Alps, 

[ for instance, in the midst of warm vineyards, and pass through a suc- 

■ cession ot oaks, sweet chestnuts, and beeches, till we gain the elevation 
of the more hardy pines and stunted birches, and tread on pastures 

^fringed by borders of perpetual snow. At the elevation of 1,950 feet 
the vine disa"p|>ears ; and at 1,000 teet higher the sweet chestnut ceases 

, to thrive; 1,000 feet farther up, and the oak is unable to maintain itself; 

I at an e]c\<:::on of 4,080 feet the birch ceases to grow; and the spruce 
fir at the height of 5,900 feet, beyond which no tree appears. The 
Rhododendro7i ferrugineum then covers immense tracts to the height of 
7,800 feet, and the heibaceoas willow creeps 200 to 300 feet higher, 
accompanied by a few saxifrages, gentians, and grasses, while lichens 

land mosses struggle up to the imperishable bairier of eternal snow." 
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Humboldt has given a sketch of the vegetation of the Andes, com- 
mencing at the level of the ocean and extending to the highest summits. 
A condensed view of this sketch may serve as a general illustration of 
the distribution of plants as influenced by climate, arising from altitude 
above the sea level. ^ 

1. Tropical zone, or region of palms. — This region stretches from the 
level of the ocean to the height of 3,000 feet. Here flourish the mag- 
nificent family of palms, odoriferous and balsamic plants, the family of 
ScitaminecCj laurels, mimosas, the sugar-cane, coflee-plant, and indigo. 

2. Temperate zo^ie, — Above the region of palms is that of the tree 
ferns and cinchonas, the caoutchouc tree, camphor shrubs, passion 
flower, and a variety of useful and beautiful plants. At 8,000 feet is 
the region of oaks. Here also grow wheat, barley, oats, and the fruit 
trees of Europe. 

• 3. Alpine zone, — From 6,000 to 12,000 feet extends the region of Alpine 
plants. Here flourish the ranunculuses, gentians, and a variety of 
hardy plants. 

4. Arctic zone. — At the height of 15,000 feet all flowering plants dis- 
appear, and lichens alone clothe the rocks and ground. Some of these 
appear to vegetate under the snow, for, at 16,800 feet, near the summit 
of Chimborazo, the Umhilicaria pustulatasbud Verruearia geograpliica are 
seen growing on a shelf of rock; and these were the last organized 
substances adhering to the soil at so great a height which Humboldt 
and his companions were able to discover. 

5. Snoicy region. — The last region is that within the line of i)erpetual 
congelation, v*^here eternal ice and snow hold their dominion. 

De Candolle calculated that in France every 540 feet of vertical eleva- 
tion are equivalent to a receding of one degree from the equator, while 
Humboldt estimated that in tropical countries every rise of 396 feet is 
equal to one degree of latitude north. Meyen, in his division of the 
horizontal range of vegetation into zones, extends : 

1. The equatorial zone to 15^ on both sides of the equator. In this 
division we find the Cape Yerde Islands, Sierra Leone, Ascension, and St. 
Helena, the republic of Liberia, the settlements in the Gulf of Guinea,- 
and, on the western coast of Africa, Abyssinia, Zanzibar on the east 
coast, Mocha and Aden in the Eed Sea, the northern portion of Mada- 
gascar, the Seychelles, Northern India, Ceylon, and the iN^icobar 
Islands, Sumatra, Siam, Malacca, Singapore, Cochin China, the Philip- 
pine Islands, Borneo, Celebes and Moluccas, Java and Madura, Banca, 
the Johore Archipelago, Timor, and the eastern group of islands, with 
New Guinea, a large portion of Northern Australia, the Marquesas, 
Society and other oceanic islands. In South America we find Peru, 
Bolivia, Ecuador, New Granada, and Venezuela, Guiana, and a large 
portion of Brazil, Trinidad, Barbadoes, and most of thp islands in the 
Caribbean Sea. This zone has a mean temperature of 78 to 82 Jo. 

2. The tropical zone reaches from the 15th degree on each side of the 
equator to the tropics, in 23^ latitude. The mean temperature is 73 to 
82^^ ; summer temperature 80^ to 86° ; winter temperature in the east- 
ern coast districts, 59^. In this region we find the Ibllowing countries : 
The Sandwich Islailds, Canton in the province of China, Burmah, Cal- 
cutta, Bengal, Bombay, Madagascar, and Mauritius ; the southern por- 
tion of Brazil, Cuba, San Domingo, Mexico, and Central America. 

The sub-tropical zone extends from 23^ to 34^ of latitude. A num- 
ber of tropical fruits may be found in this region. The winters are 
mild, and vegetation is green throughout the year. In the northern 
division of the zone palms and bananas grow on the plains. In this 
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region are comprised all the extreme northern portions of Africa bor- 
dering upon the Mediterranean, and comprising Algiers and the Bar- 
bary States, Egy]3t, part of Persia, Cabool, and the Punjab ; the greater 
portion of China, Lower California, Texas, the Southern States of North 
America, the Bermudas, the Cape Colony and Natal, New South Wales, 
Southern and Western Australia, Northern New Zealand, the larger 
portion of Chili, Paraguay, Uruguay, and the Argentine Eepublic, the 
provinces of Brazil from St. Paul to Eio Grande, Madeira, and Canary 
Islands. Thus it appears that, in regard to the geographical distribu- 
tion of plants, altitude and latitude are synonymous terms within speci- 
fied zones 5 and that next in importance to the introduction of a new 
plant is a knowledge of its habitat ; the altitude, exposure, and phys- 
ical surroundings of its original home ; and that botanical collectors 
should be strongly impressed with the value and necessity of minute 
details in these particulars. 

For some time past the correspondence of this Department has indi- 
cated that a brief notice of the sources of commercial vegetable pro- 
ducts would be desirable. In accordance with this intimation, the fol- 
lowing notes have been prepared on oils, gums and resins, tea and other 
products from which beverages are made, spices and condiments, and 
vegetable waxes ; to be followed in future Eeports with similar notes on 
fibers, dyes, medical extracts, fruits, &c., if found desirable. 

OILS. 

Gingelly oil^ Sesame oilj Teel oil. — This oil is expressed from the seeds 
of Sesamum Indicum, (Pedaliacece,) a free-growing annual plant, indige- 
nous to the East Indies, but extensively cultivated in Japan and other 
sub-tropical countries. A large commercial business is carried on in the 
growth, manufacture, and trade in this oil, which is as clear and sweet 
as that from almonds, and as tasteless as that of the olive. It is often 
used to adulterate the former, and when carefully expressed is employed 
as a substitute for the latter. In Japan it is used in cooking fish, and 
the Egyptian ladies consider it of value for the toilet, to give a bloom 
and luster to the skin, and to preserve the beauty of the hair. It is suffi- 
ciently pure to admit of being made the medium of extracting perfumes. 
Much difference of color is observed in imported samples, which is 
entirely due to the preparation. When the seeds are thrown into the 
mill without first undergoing any cleansing process, the expressed oil 
becomes mixed with a portion of the coloring matter of the epidermis 
of the seed, and is much inferior to that obtained by repeatedly wash- 
ing the seeds in cold water, or by boiling them for a short time until 
the whole of the reddish-brown coloring matter is removed, and they 
become white. They are then dried in the sun, and the oil obtained 
is of a very pale straw color, of agreeable odor, and but little infe- 
rior to olive oil. The JSesamum is Irequently cultivated here for its 
leaves, under the name of the bene plant.. The leaves are mucilaginous 
in water, and are used to alleviate summer complaints in children. This 
plant ripens its seeds in most of the Middle States, and in all the South- 
ern, and is certainly worthy of attention as an article of produce. The 
seeds contain 45 per cent, of oil. 

Croton oil is extracted from the seeds of Croton tiglium {Euplwrhiacece^) 
an evergreen tree, growing 15 to 20 feet in height, a native of the East 
Indies. It is prepared by reducing the seeds to a powder, which is 
placed in bags, and pressed between iron plates. The oil is allowed to 
stand fifteen days, and is then filtered. The residuum is saturated with 
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twice its weight of alcohol, heated to 140®, and the mixture pressed again. 
The alcohol is afterward removed" by distillation. The oil is a very 
active purgative, .very acrid, and dangerous, unless carefully adminis- 
tered. Even those employed in preparing and pressing the seeds are 
affected with irritation of the eyes, and violent purging. 

Oil of Thyme^ or Origanum, — The wild marjoram, Origanum vulgare^ 
(LabiatcB^) a low-growing herb, originally from the Mediterranean, but 
introduced and occasionally found wild, yields an acrid stimulant oil, 
known as oil of thyme. It is used as a caustic. The native borsemint, 
Monarda punctata^ .\ields an aromatic oil, which is also known as oiiga- 
num. It is used successfully as a counter-irritant in cases of deafness. 

Citronella oil is obtained from the* lemon grass, Andropogon schcenan- 
tlius^ (Andropogonece^) a native of Malabar, much cultivated iu the E^ist 
and West Indies and in parts of South America, both for the refresh- 
ing fragrance of its leaves and the essential oil which they contain. 
This oil is largely exported from Ceylon, and is used in medicine and 
perfumery. 

Gajeput oil — This volatile oil is obtained from Melaleuca minor^ {Myr- 
tacece^) an evergreen shrub, native of the Moluccas and other Indian 
islands. The oil is extracted by distillation of the leaves after fermenta- 
tion. It is of a greenish color, and has a powerful aromatic odor, and 
at one time was thought to be of special value iu cases of cholera. It 
is an antispasmodic an<i stimulant. The leaves are used in China as a 
tonic in the form of decoctiou. 

Carap or Crab oil. — This is produced from the seeds of Carapa Guian- 
ensia^ (Meliacece,) a tree growing 60 to 80 feet in height, native of the 
West Indies and Guiana. The fruit is large and contains numerous 
oily seeds. The oil is^extracted by pressure, and is used for burning in 
lamps. It is also much esteemed in Demerara and Trinidad as an un- 
guent for the hair; also for applying to the wounds of animals, and for 
destroying ticks and other insects which infest cattle. In cool, temper- 
ate climates it hardens into a solid fat. 

Hundoo or TaUicoonah oil is obtained from Carapa Guineensis^ a tree 
very similar to the last, a native of Senegal. This oil is also used for 
burning, and is held iu high estimation as an anthelmintic. It is en- 
tirely soluble in ether, and alcohol separates it into two parts, a concrete 
substance and an oil fluid. The former contains the bitter princii)le 
and the nauweous odor of the oil. Its bitterness is traced to an alkaloid 
principle which has also been found in the bark. 

Poonga oil iis expressed from the seeds of the Pongamia glabra^ {Legu- 
minosce^) a tree widely distributed throughout the East Indies, Southern 
China, and North Australia, and'which might be grown in the South- 
em States as a shade tree. The oil is used for burning, is of a pale 
brownish color, and is fluid at a temperature above 55®. It is used as 
an external aijplication in cutaneous diseases, especially in veterinary 
practice. 

Kohombe oil. — This is yielded by the seeds of Melia azedaracJi, (Meli- 
acece^) a tree well known in the Southern States as the Pride of India, 
or China tree. It is a native of the East Indies, but has been carried 
to different regions of the globe. The Arabic name, azedarach, implies 
a poisonous plant. The oil obtained is semi-fluid and of a pale yellow 
color, and has been supposed to be useful iu cases of consumption. The 
root is bitter, and is a well known anthelmintic. 

Taipoo oil is obtained from the fruit of Melia azadirachta, closely allied 
to the preceding. It is much used by native Indian practitioners of 
medicine, and under the name of bitter oil is sold for burning. 
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Madia sativa, (Compositce Helianthece^) an animal plant from Chili, 
where it has long been cultivated for the oil obtained from the ripened 
seed», which is used instead of olive oil. It has been introduced and 
cultivat-ed both in France and Germany, and has attracted much notice 
on account of the great percentage of oil contained in the seeds, being 
fully equal to that of the rape seed. It does not readily congeal, which 
makes it valuable for lubricating machinery. It is easily cultivated, 
requiring mauagement similar to seed clover, but, owing to the glutin- 
ous uature of the stems and stalks, the seeds require to be thrashed out 
soon after the crop is cut, otherwise fermentation would injure them. 

Ta/manu oil — This is yielded by the seeds of Calopyhllum inophyllum, 
(Clusidcew,) an East Iu(iian tree, growing to a height of 80 to 100 feet. 
This oil is thick, of a dark green color, and strongly scented. It is used 
for burning, aud has great rei)utation as a liuimeut for pains of the 
joints and bruises. Tamanu resin is obtained from crevices in the bark 
of this tree. It is a gieen heavy resin, which subsequently becomes 
dry, brittle, and aromatic. 

Ben oil is procured from the seeds of Moringa pterygosperma^ {Morin- 
gacsiv^) a small tree, seldom reacliing over 20 feet in height, a native 
of Northern Africa. The oil is remarkably clear and limpid, has no 
perceptible smell, and is highly valued by watch-makers, who consider 
it one of the very best oils for delicate machinery. It is also sought 
after by perfumers, biit is seldom found in commerce. The tree giows 
in Jamaica. The roots are pungent, resembling horse-radish in taste; 
hence its local name of horse-radish tree. 

Yawadou oil is obtained froni the seeds of VirolO' sehifera, {Myrlstica- 
cece^) a tree growing 50 to 60 feet high in Guiana, North Brazil^ and as 
far north as Panama, where it is called Malaqueto de morUana, The 
seeds are macerated in hot water, anjjl a heavy fatty oil is yielded, which 
is used for candles. An acrid red juice exudes from wounds in the 
bark, which is used medicinafly. 

Ram-til oi^.-— This is expressed from the seeds of Ouizotia oleifera, 
(Compoaitce^) an annual plant, native of Abyssinia, but cultivated in the 
East Indies for its oil. It is gi-own like a wheat crop. . The oil is bland 
and sweet, and often usM as a condiment, although its principal value 
lies in its adaptability as good lamp-oil. Seeds yield about 54 per cent, 
of oil. 

Patchouli, Pogostemon patchoicli, (LaMatw,) is "a small, shrubby herb, a 
native of Fenang and Malacca. The leaves and young tops yield a vol- 
atile oil by distillation, which affords the patchouli, a peculiar perfume, 
highly prized by some people, while to others the odor is very disagree- 
able. Ill effects, such as nervous attacks and loss of ap])etite, have 
i)een ascribed to the constant and excessive use of this perfume. 

Serpolet — This is a species of camphor oil, distilled from the leaves 
and shoots of the wild thyme. Thymus serpyllum, (Labimtw,) It is used 
in perfumery, and in Spain as an aromatic ingredient in olive pickles. 

African palm oil, — Elais Guincensis, the celebrated African oil palm, 
is a native of Western Africa, where it reaches to a height of 25 to 35 
feet. The ifruit is borne in dense heads, measuring 18 inches to 2 feet 
in length, and 2 to 3 feet in circumference. The fruit is about 1^ inches 
long and 1 inch in diameter. The part yielding the oil is the outer 
fleshy coating of the ftuit, but the seed, which is inclosed in a hard 
shell, also affords a fine oil. The common oil is of a buttery consistence 
of an orange-yellow color, and has a very strong penetrating smell. 
That from the kernels has a pleasant odor, when fresh. The oil is ob- 
tained by boiling the fleshy pericarp of the seeds, and skimming off" the 
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oil as it comes to the surface. It is used by the natives as a butter, but 
its greatest use is in the manufacture of candles and soap. 

Camphor oil is furnished by Bri/ohalanops Gamphora, (Dipteracece^) a 
lofty-crowing tree of the island of Sumatra. The wood is tough and 
durable, and is used for ship-building, its strong oil-scent saving it from 
the attacks of ship-worms. The oil is obtained by incision, and flows 
as a pale yellow liquid, called the liquid camphor of Borneo and Suma- 
tra. It consists of resin and a volatile oil, having a camphorated odor, 
and has been used in scenting soap and other perfumes. Solid camphor 
is also found in the wood, especially in old trees. It differs from ordi- 
nary camphor by its greater hardness and brittleness. It is' much 
prized by the Chinese, who ascribe many virtues to it. 

Almond oil is yielded by the seeds of Amygdalus communis^ {Rosacece,) 
a low-growing tree, native of Barbary and Morocco, but now distributed 
over almost all temperate regions, and growing spontaneously in many 
cojintries. This tree was cultivated in Palestine during the earliest 
historical ages. The oil is extracted by pressure of the fruit, previously 
pounded into a paste. It is more fluid than olive oil, of a clear trans- 
parent color, sweet to the taste, and has an agreeable smell. It is em- 
l)loyed in soap-making, and is much used as a flavoring ingredient in 
cookery. It contains prussic acid, and requires to be used with caution, 
and in a diluted state. What is known as the essence of almonds is 
this oil in a diluted form. 

Cashew-nut oil — The cashew-nuts are produced by the Anacardium 
occidentale, (Anacardiacem,) a large tree growing both in the East and 
West Indies. The fruit in its natural state is very acrid and cq^ustic, 
but when roasted affords an agreeable and wholesome article of food. 
The process of roasting requires care, the acridity of the fumes produc- 
ing inflammation in the face wheij one approaches too near. The oil 
from the kernels is light yellow in color, of sweet taste, and is con- 
sidered by many to be fully equal to the olive or almond as an edible oil. 
Sometimes these seeds are erroneously called cassia i^eeds. The stem 
of the tree furnishes a milky juice, which when dry becomes hard and 
black,' and is used as a varnish. A gum is also found secreted by this 
plant, and is similar to gum arable. 

Oround-nut oil, — The earth-nut, more familiarly pea-nut, Arachis hy- 
pogwa, {Legwninosw^) is well known, and extensively cultivated and used 
in this country. The plant is a native of Africa, but is now found in 
warm climates everywhere. Owing to the peculiarity of this plant to 
thrust its fruit into the soil to efiect maturation, a sandy or very loose 
loamy soil is necessary for its culture. The nuts are valuable as an 
article of food, and are much used in various tropical countries; but 
the greatest value of this fruit is in the oil which it contains. This is 
good for every purpose for which olive or almond oil is used, and is very 
frequently substituted for the former, and very largely used in its stead. 
In many parts of India it is sold for pure olive oil, anil for all alimentary 
purposes it is quite as good. As an illuminator it gives a superior light, 
and Is of greater durability thaa that of the olive ; but its light is feeble 
compared with that of the best burning oils. It is said to keep a long 
time without becoming rancid. Under favorable circumstances of ripen- 
ing, the nuts will produce a large proportion of oil under ordinary ex- 
traction, but if heated before pressure, the quantity w^iil be increased, 
but of an inferior quality. In its more northern range it yields less 
oil. The trade both in the nuts and in the oil is very large, and is 
extensively distributed over the globe. In South Caroliua the nuts, 
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being roasted and ground, are used as chocolate, and are said to inakc 
an excellent substitute for that beverage. 

Clove oil, or oil of cloves, is obtained from the flower-buds of Garyo- 
phylhts aroniaticuSj (Myrtacece,) It is associated with resinous, gummy, 
and astringent matter. The buds yield 17 to 23 per cent, of oil, which 
is aromatic and acrid, and has been used as a condiment and stimulant 
carminative. It is also emploj'ed by distillers and manufacturers of 
soap. An oil called clove oil is distilled from the leaves of the cinnamon, 
which is said to be equal in aromatic pungency to that made from the 
clove. 

Cassia oil is obtained from the bark of Cinnamomum cassia, {Lauracem,) 
ci tree of medium size cultivated in China, where the best oil is pre- 
pared. It is a yellow volatile oil, having much of the same properties 
as cinnamon, for which it is often substituted. 

Cinnamon oil is obtained from the bark of the cinnamon tree, Cinna- 
momttm Zeylanicim^ much cultivated in Ceylon, Cochin China, and 
other places in the East and the West Indies. The fragments which 
remain after peeling, sorting, and packing the marketable bark, are 
roughly powdered and macerated in salt water for several days, and 
then distilled. The oil is at first of a yellow color, but soon assumes a 
reddish-brown hue. It has an odor intermediate between that of cinna- 
mon and vanilla, but possesses in a high degree both the sweet, burning 
taste, and the agreeable aromatic smell of cinnamon. Eighty pounds of 
fresh, newly prepared bark yield about 2J ounces of oil, which floats 
upon the water, and 5J ounces of heavy oil, which is precipitated to the 
bottom of the receiver, 

Galem oil, or shea butter, of Africa, is produced from the seeds of 
Bassia ParMi, {Sapotaccw^) a medium-sized tree growing abundantly on 
the hanks of the river Mger. The fruit when ripe is as large as the egg 
of the gTiinea hen, of oval shape, and covered with a pale green pellicle, 
beneath which is a farinaceous pulp of an agreeable flavor. The fruit, 
after having been dried in the sun, is pounded in a mortar until reduced 
to flour. It is then mixed with water, and boiled slowly for a short 
time, when the greasy particles become detached and are collected on 
the surface. When cold it thickens to the consistency of butter, and 
will keep fresh for two years. It is used for food ; also for anointing 
sores and relieving pains, and for burning in lamps. It is an article of 
considerable trade with the natives of Western Africa, 

Epie, or Moicha oil, is expressed from the seeds of Bassia latifoUa, or 
Mahwah tree of Bengal. It is of a greenish -white color, and of the 
consistency of butter in a temperature below 70^, andis used for illumin- 
ation, the manufacture of soap, and for various culinary purposes. A 
spirit resembling whisky is distilled from the flowers, and consumed 
in great quantities by the natives. 

FJmlicara, or FJioolica oil, is produced from the seed-kernels of Bassia 
butyracea, or butter tree of Nepaul. The kernels are x>laced in a bag 
and pressed. The oil or f^it, which is of a white color, immediately 
hardens. It is used as a soap and for burning in lamps 5 is soluble in 
warm alcohol, and is completely melted at a temperature of 120°. 

lUcjje oil is a j^roduct of Bassia longifolia, and is used by the inhabit- 
ants of Ceylon for burning and for cooking. It is also much used for 
anointiug tlie skin, and is admirably adapted to removing the unctuos- 
ities caut^ed by excessive perspiration, and for keeping tlie skin soft; 
l)liab\e, aiul J4 lossy, which is so conducive to health in tropical climates. 
The oil is white, and fuses at 80^. 

Cohune oil obtiiined ffom the nut of Attalea Cokune^ {Falmacem,) a 
12 A 
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Honduras palm. The nuts are about the size of the egg of the comifion 
hen, and grow in bunches containing six hundred to eight hundred 
seeds. The kernel tastes somewhat similar to the cocoa-nut, but is far 
more oleaginous, and the oil extracted from it is superior. It congeals 
at a temperature of 72°. It has been used for making composition 
candles, and is highly esteemed for that and other purposes. 

Nahor oil is obtained from the seeds of Mesuaferrea^ (Guttiferw^) the 
iron- wood of tropical Asia. The oil is used as a lamp oil, and as a heal- 
ing application to sores. The flowers of this plant are highly fragrant, 
and form an article of trade in East India bazars. 

Hekune oil is pressed from the seed-kernels of AleuHtes triloba^ 
(Euphorbiacece^) the candle-nut tree of the Polynesian Islands. The 
kernels, when dried and stuck on a rod, are used by the inhabitants as 
a substitute for candles. They are also used as an article of food, 
and resemble walnuts in taste. When pressed, they yield a large pro- 
portion of pure, palatable oil, which is used as a drying oil for paints, 
and is known as country walnut, oil. It is also used in the Sandwich 
'Islands as a» mordant for their vegetable dyes. The root of the tree 
affords a brown dye. 

Castor oil, — This well-known oil is expressed from the seeds of the 
Bicinus communis^ (EupJiorbiacece^) a native of India, but now widely 
distributed and cultivated in various parts of the world, but nowhere 
more successfully than in this country. There are many varieties in 
cultivation, chiefly as ornamental plants, on account of the size and 
beauty of their foliage. Many of these have also very large seeds, but 
for medicinal purposes the small seeds of the species and of some dwarf 
varieties are considered to yield the best oil, although for coarse oils for 
burning, for lubricating machinery, and for use in veterinary practice, the 
larger seeds are more profitable. The uses to which this oil is applied 
are constantly increasing, and its consumption is very great. In trop- 
ical countries the Bicinus grows to a tree-like size, while in temperate 
climates it is an annual. 

Bay or laurel oil, — The classical plant, the bay, the branches of which 
formed the crowns placed upon the heads of ancient heroes, the Laurus 
Tiobilis, (Lauracewj) an evergreen tree, native of the sout];i of Europe. 
The leaves have an agreeable aromatic fragrance, and are used by cooks 
and confectioners. Imported figs are usually packed with the leaves. 
From the fruit a butter-like substance is expressed, known in commerce 
as oil of bays, which has been used as an external stimulant, and in veter- 
inary medicine. 

Olive oil. — The olive tree, Olea Europosa^ {Oleacece^) is among the oldest 
of cultivated plants, so old that its native country is not definitely known, 
the prevailing opinion being that it is indigenous to both Asia and Eu- 
rope. The olive tree seldom exceeds 20 feet in height, is of a spreading 
habit, and very long lived. There are several well-marked varieties, each 
having its individual peculiarities similar to the differences of varieties 
to be found in apple and pear orchards. Olive oil is obtained by pressing 
the fruit, for which purpose it is passed through a mill with crushing- 
stones, arranged so as to bruise the flesh without breaking the kernel. 
The pulp is placed in bags made of rushes, and by means of a gentle 
pressure the best or virgin oil is obtained. This is frequently still further 
purified by being filtered through cotton. A second and afterward a 
third quality are run off, the first by moistening the residuum with boiling 
water, and then crushing the stones, boiling the mass, and pressing it 
gain. When the fruit is not sufiiciently ripe, the fresh oil has a bitterish 
taste^ and when too ripe it is fatty. 
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The most valued olive oil in tfaat known Proveace oil. Thi^ is vir- 
gin oil, expre^ised with great care ftx)m ripe fruit inxmediatdy after being 
gathered, and before the slightest fermeiitatioa has taken i>lace. It U 
usually exported in bottles surrounded by a species of rush net-work, 
and is used as salad oil. Gallipoli oil is pj^oduced most largely, and U 
sent out iu cask-s, while the kind known as Lucca oil is put up in jars 
holding nineteen gallon»s each. The manuractui*e of olive oil is a very 
old practice, but it ha.s undergone very considerable improvement of 
iatc years. By the introduction of hydraulic presses, the expressing of 
the oil is now much more rapid and effectual, and the injmious conse- 
quences of incipient fermentation^ or those attending the heating of the 
pulp, are thus avoided. 

Olives intended for preservatien are gathered before they are ripe, and 
deprived of some of their bitterness by soaking for eight or ten hours in 
a lye composed of one part of quick-lime to six parts of ^ood-a^hes, iu 
water. They are then bottled in a brine of common salt and water, 
to which is usually added some aromatic flavor. The olive has been 
Irequeatly introduced into the Southern States. The tree lives and 
grows healthily in South Carolina, and its culture might be proseeuted 
with advantage in many porticms of the country. It has long been 
grown in California and Mexico. 

Bill oil — ^Thisis jieldedhy Anethum gmvGolem^{'UmheUifoYm^) anative 
of the south of Europe and Egypt. It is cultivated in herb gardens for 
its fruit, which, when di^illed with water, furnishes an oil that contains 
the principle upoii which the earminative effects of the plant depend. 
It is generally used as dill water, to relieve flattilejace and prevent the 
gripiug properties of some purgative medicines. Xheptot and the fruit 
ai*e u^d as condiments by east^ natioms* It is supposed to be the 
plant wMch is called amse ia tlie J^ew Testament, 

AU^ioe oe;.-^This aromatic oil is distiPed from the berries of. JSlugmin 
pimmta^ (Myrtaoects,) a mediam-sized 4^ee xsulttrot^ 

Anmvil is distilled tcom the fruit of FimpimUa mimm, ^WinM- 
lifem^ but the true anise-seed oil is seldom found pure, being substi- 
tuted by tto Mi from the fruit of JKiowm misatum^ (MagnoUacece^ & large- 
growing shrttb found in China, the fruit of which forms a considerable 
article of commerce among Asiatic nations. 

Baeaha o?'^ is obtained from (Enoaxrpus BacahcLf {Pdlmacew,) an Amazo- 
nian plant of lofty stature. It yields a colorless, sweet-tasted oil used 
in adulterating olive oil, aiid is e^ for culhiary or burnijtig 

purposes. 

F^jyermint oilis distilled from the leaves of Jfai^j^i^^i^^^ (Labmkej) 
a eommon eulti vatecl hardy herbaceous plant. The oil and prepa^tions 
made from it are largely used as aromatics, carminatives, and stLmoknts j 
a nd are especially imful in the alleviaticm of nausea, griping pains, and 
tlatuleuce. Owing to its pow^ul taste, it is frequently iised to eon<^al 
the ta«t:e of nauseous medicines. 

Cwihomon piZ.--~A volatile aromatic oil, distilled from the seeds of 
EMt^^ 0&riumommi, (^MngU>craeem,) It has been used in medicine. 

Br-^lmtovCasU oil, obtained by pressure from the 

weeds of BertMleUa excehaj (LcoythidacecBj) and used by watehm akcrs and 
artists. " ^Titefee mts sold in the shops as cream-auts. 

s^lsex^ssed from 1^i^^i$B4^f B'y^^tamwia Mifolia^ {Ana- 
cardiacem,)aMl%^ii^1mQ, She geedssireeateuasaJmonds,a 
supply a W^itiB^ii^.;' . ■ 

]^efmel oiHsf|irii|si^^^j^^ {Umhdliferwj) the common 
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fennel, a native of Europe, where it is grown for its fi-uit, from which 
is produced an aromatic oil, which also has carminative properties. 

JatropJia oil is obtained from the seeds of Curcas ptirgans {JEJuplwrhi- 
acece,) or physic nut, a tropical tree found on the Philippine Islands, 
where the seeds are collected for the purpose of expressing the oil which 
they contain. The oil is said to be sometimes boiled with oxide of iron 
and used by the Chinese as a varnish. It is of a light color, and has 
been used as a substitute for linseed oil, as well as for burning in lamps, 
and for other purposes. Its qualities differ but little from those of cas- 
tor oil^ according to medical authorities, and twelve to iifteen drops are 
equal to an ounce of castor oil. 

Lavender oil is produced by Lavendula vera, {Ldbiatce,) a small shrub 
from the south of Europe, which is cultivated for the sake of its agreeable 
perfume. The essential oil is procured by distillation from the flowers. 
When dissolved in spirits of wine, and mixed with other perfumes, it 
forms lavender water. The red lavender drops of druggists consist ot 
a spiritous solution of the oils of lavender and rosemary, mixed with 
certain aromatic and coloring materials. They are frequently used as a 
stimulant and cordial in cases of hysteria or faintness. Another species, 
L. spiea, yields oil of spike, which is of a darker color and of a less 
agreeable perfume than the true oil of lavender. The oil procured from 
this plant is used by painters on porcelain, and by artists in the 
preparation of varnishes. # 

' Simholee oil is extracted from i^o seeds of Bergera Konigiy {Aurantia- 
cecBj) a small tree known in India as the curry-leaf tree, being used by 
the natives to flavor their curries with its aromatic fragrant leaves. The 
oil is used medicinally. 

Linseed oil — This well known oil is pressed from the seeds of Linum 
iisitatissimum, {Linacece,) the valuable flax i)lant that has been cultivated 
from time immemorial. The first quality of oil is produced by simple 
pressure of the seeds, and is termed cold drawn 5 but the ordinary oil is 
obtained by breaking up, beating, and repressing the cake left after the 
first process. It is a non-drying oil, but by boiling with sugar of 
lead, red lead, or white vitriol, it is converted into a drying oil fit for 
the use of painters, who use it in large quantities. The seeds contain a 
mucilage which, dissolved in water, is demulcent and emollient. 

Marhing oil — This is obtained from the pericarps or shell of the fruit 
of Semicarpus anacardium, {Anacardiacce^) an Indian tree termed the 
marking-nut tree. The hard shell of the fruit yields an oily juice, which, 
when mixed with lime, leaves an indelible mark on cloth. The seeds 
are used as an article of food, and are known as Malacca beans. From 
the seeds an oil is expressed which is used by printers, and when dry 
forms a black varnish used in the arts. 

Sunflower oil, LLeliantlmts annuus, [Gompositw.) — This well-known flow- 
ering plant is in some places very extensively cultivated for the oil con- 
tained in its seeds. The oil is palatable, dear, and flavorless 5 and when 
properly purified is used for the i^urpose of salad oil, or its adulteration. 
In Tartary the larger seeds are boiled and eaten, and in many districts 
they are used for fattening poultry, a purpose to which they are well 
adapted. 

Poppy-seed oil. — The opium poppy, Papaver somnifenmj (Fapaveracew,) 
is an annual plant originally from the Levant, but now cultivated in 
different iiortions of the globe. The ripe seeds yield by expression over 
50 per cent, of oil, which is bland and said to be used in adulterating 
olive oil. It is used by paintens, and dries readily. It is much used in 
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opium-producing regions, both as an article of diet and for illuminating 
purposes. The oil is destitute of narcotic i)roperties. 

Thistle-seed oil — This is a common name to an oil expressed from the 
^ seeds of Argemone Mexicanaj {Fapaveracew,) a native of Mexico, but now 
widely distributed over the globe. This oil is of a pale yellow color, 
clear, and mild. In South America it is much used by painters, and is 
said to give a line shining appearance to painted wood. It is used medicin- 
ally as a substitute for castor oil, and the yellow juice of the stem is 
recommended in ophthalmia. 

Oil ofrliodium, — This strong- scented oil is obtained from the stems of 
Bliodorrliiza scoparia, ( Convolviilacece,) a native of the Canary Islands. It 
is used to adulterate ottar of roses 5 also medicinally as an ointment. 

Mace oil is obtained by pressure from the aril of the nutmeg, Myristica 
moschata, also a volatile oil by distillation of the fruit. The former is 
sometimes known as butter mace. 

Oil of mihehs. — This medicinal oil is obtained from the fruit of Cuheha 
officinalis^ {Piper acea3,) a tropical plant having a shrubby, climbing habit 
of growth. The fruit has a general resemblance to black pepper, and 
when fresh contains about 10 per cent, of essential oil. 

Mustard oil. — This is obtained from various species of Sinapis^ and is 
pressed from the residuum consequent upon the preparation of powdered 
mustard. The siftings are mixed with water, which combines with 
other ingredients in the seeds, and a vblatile oil is obtained. A fixed 
oil is obtained from the simple pressure of the residuum, which has no 
acridity, and has been used as a purgative and vermifuge. The volatile 
oil is very acrid, and has been employed as a rubefacient. 

Eapeseed oilj Colza oil. — This is expressed from the seeds of Brassica 
naptis, ( Criiciferce) and other species of Brassica, natives of Europe, where 
they are extensively cultivated for their oil products. The plants are 
cultivated in the manner usually adopted in the production of turnips 
or cabbages. The seeds are perfected the second year of growth. 
The oil is'extensively used for machinery and for burning in light-house 
lamps. The refuse cake is a well known cattle food. 

Gold of Pleasure oil — This oil is obtained from the Camelina sativa, 
iCrudferWj) an annual, native of Europe, and cultivated to some extent 
for the clear yellow-colored oil obtained from its seeds. It much resem- 
bles linseed oil. The stems of the plant contain a considerable propor- 
tion of fiber, vv hich is sometimes used in the manufacture of brooms. 

Bergamot oil. — This volatile oil is obtained from the fruit of Oitrus 
bergamia, {Aurantiacew.) Citron oil is also a product of this family, being 
an essential oil obtained from the Oitrtis medica^ employed in perfumery 
and confectionery. 

GUMS AND RESINS. 

BenzGin or Gum Be^ijamin. — This is collected from tlie stem of Styrax 
benzoin {Styracaccw)^ a native of Borneo and other Indian islands. In- 
cisions are made in the bark, from which the juice exudes. When dried 
it is removed by a chisel or blunt knife. The gum which exudes from 
the natural fissures is considered the most valuable, baving a stronger 
perfume than that produced from wounds in the tree. It is Msed medi- 
cinally by perfume manufacturers, and as a compound hi the mixtures 
used as incense. 

Storax is obtained from Styrax officinale^ a native of the Levant. This 
balsamic resinous substance is obtained by pressure from strips of green 
bark. The result is liquid storax. Solid storax is supposed to be the 
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liquid mixed with fine saw-dust, and dried. It is used in perfumery, 
and medicinally as a stimulating expectorant. 

Gamboge, — This gum resin is yielded by several plants. That known 
as Ceylon gamboge is obtained from Garcinia morella^ {Glusiacece^) a fine ^ 
tree with glossy foliage, somewhat like that of the evergreen magnolia. 
This plant is supposed to be a native of Siam. The gum is obtained by 
making incisions in the bark, or by breaking the branches, and collect- 
ing the juice as it drops. Gamboge is known in commerce in three dis- 
tinct forms : in rolls or solid cylinders, in pipes or hollow cylinders, and 
in cakes. The former two are collected in the same manner, the juice 
when in a liquid state being run into hollow bamboos, and allowed to 
harden. In this form it is £iown as pipe gamboge. The cake or lump 
gamboge occurs in round or square lumps or masses several pounds in 
weight. Ifc is used as a pigment in the arts, and medicinally as a pur- 
gative. Garcinia pictoria of Mysore yields a gum having the color and 
properties of gamboge. American gamboge is obtained from Vismia 
Guianensis^ (EypericaceWj) a shrubby plant found in Surinam and Mexico, 
which abounds in a yellow resinous juice resembling, in its appearance 
as weU as in its purgative and other properties, the gamboge of Ceylon. 
Other species found in Brazil and Guiana produce similar resins. 

Tacamahaca resin is obtained from the stem of the cedar wood of Gui- 
ana, Icica altissimaj (Amyridacece^) a very tall tree, yielding a durable 
jfragrant timber, which is used "for inside fittings of houses, especially 
book cases, the odor of the wood preventing injury from insects. The 
balsam or resin is used as a perfume. It remains in a semi-fluid state for 
some time, but ultimately becomes hard, and is used for burning as 
incense in churches. The branches of Idea heptaphylla are used as 
torches under the name of incense wood. Balsam of Acouchi, yielded 
by L heterophylla, is used in medicine. 

Tragacanth, — This gum-like substance is produced by Astragalus gum- 
miferaj f Leguminosce^J a native of Persia and Asia Minor. The gum 
exudes naturally from the bark in the same way that gum exudes from 
the bark of plum or cherry trees. The hygrometric properties of the 
bark being very great, considei-able moisture is absorbed by it during 
the night, which causes it to swell and crack, and from the openings 
thus formed the gum exudes. Astragulus hmticrn is cultivated in some 
parts of Germany for the seeds, which are used as a substitute for 
coffee. 

Kauri resin is a product of Bamrmra Amtralis, (GaniferwJ a New 
Zealand tree reaching 150 to 200 feet in height. The resin is hard and 
brittle, like copal. It exudes chiefly from the lower portions of the trunk, ' 
either from natural fissures or wounds purposely made with an ax. It 
is at first about the color and consistency of cream, highly glutinous, 
and flavored like turpentine, but gradually hardens by exposure to the 
air, and changes to a dark color. The best resin is found by digging in 
the ground where old forests have been destroyed, and it is found from 
a few inches to as many feet in depth, and in localities now entirely 
denuded of trees. It is also found in the soil at the base of living trees. 
It is insoluble in water, and ornaments are carved out of the lighter 
amber-colored lumps. It becomes plastic at a heat of 180^, and can be 
molded into any form. 

Dammar resin is the produce of Dammara orientaliSj the Amboyna 
pine, a native of the Moluccas. 

Grass gum or Acaroid resin. — ^This substance is produced by several 
species of Xanthorrhceaj fldliacecBjJ natives of Austraha, where they form 
characteristic features of vegetation. They form thick trunks like palms. 
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The leaves are long^ wiry, and grass-like, and are borne in a dense tuft 
at the top of the stem, and hang down gracefully all around. The long 
flower stalks rise out of the center sometimes as high as 20 feet, bear- 
ing at the top a dense cylindrical flower spike. The resinous product 
has long been known among druggists as gum acroides, and is used 
by the natives as a medicine in cases of diarrhoea. As seen in com- 
merce-it is very brittle, usually in small pieces^ and in a state of coarse 
powder. Its color is deep yellow, considerably resembling gamboge, but 
darker ; the powder is greenish yellow. The plant is composed of a core 
of hard fibrous pith about half of its whole diameter, around which 
there is a layer of resin varying from half an inch to one inch or more 
in thickness, which forms the connection between, the leaves and the » 
core. Between these leaves, and also adhering to and covering them, 
is a quantity of resin which exudes in large lumps from the sides 
of the plant. An average-sized plant will produce forty pounds. 

Asafodtidd, — This resinous gum is procured from the juice of the Nar- 
tliex asafoetida, ftJmbelliferWjJ a tall-growing perennial, native of Persia. 
The roots grow to a large size, and are allowed four to six years' growth 
before they are considered in the best condition for yielding the drug. 
When ready for use the stem is severed close to the surface of the 
ground, , and incisions are made on the top of the stump jQrom which the 
juice exudes and hardens by exposure, and is collected in its concrete 
state. In medicine it is used as a stimulant in hysteria and for other 
purposes. 

India copalj piney varnish, white dammar, or gumanine, a useM 
gum resin known in different localities by the preceding names, is pro- 
cured from Vateria Indica^ fBipterocarpaceceJ a native tree of the Mala- 
bar coast. The resin is procured by cutting a notch in the trunk of the 
tree, from which the juice exudes and hardens by exposure to the air. 
It is largely used as a varnish for carriages, pictures, &c. It is also 
used by the Portuguese as an incense, and ornaments are fashioned 
from it under the name of amber. A vegetable butter is obtained from 
this fruit, which is of solid consistence, beautifully white, and requires 
a higher temperature to melt it than animal tallow. Candles manufac- 
tured from it bum with a clear light, and produce an agreeable fra- 
grance. It is prepared by cleaning the seeds, and then roasting and 
grinding them into a mass. Water is added and the whole is boiled 
until the fatty matter rises to the surface, when it is removed. 

Jalap is furnished by the tubers of Exogonium purga, fConvolvulace<e,J 
a climbing plant, native of Mexico. The tubers are roundish, of various 
sizes, and dark-colored. They owe their purgative properties to their 
resinous ingredients, and worm-eaten tubers are more valuable than 
those that are sound, as the insects eat the farinaceous and woody por- 
tions of the tuber, and leave the resin. Indian jalap is ol^tained from 
the roots of Ipomoea turpetlium. The resin is more diluted than in the 
true jalap, and is destitute of any nauseous taste or smell. 

Wild jalap, — A resinous extract from the roots of Fodopliyllum pelta- 
tum^ (Ranunculacece^J a native plant of active medicinal properties. 

Scammony, — The roots of Convolvulus scammo7iia when cut exude a 
gummy resin or milky juice, which soon concretes, and is known as 
scammony. The plant grows abundantly in Greece, but the gum is 
seldom to be found pure, being frequently mixed with chalk. It is gener- 
ally imported from Aleppo. * 

Ammoniacum is obtained from Dorema ammoniacum, [Umhelliferce,) 
This plant is a native of Persia, and abounds in 9, milky juice, which 
L exudes upon the slightest puncture being made, and dries upon the stem 
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in small rounded lumps or tears. It is used as a stimulant expectorant. 
The ammoniacum of the ancients — a gum resin, like asafetida — is sup- 
posed to be yielded hj Ferula tingitana; and sagapenum, a similar drug, 
. is supposed likewise to he the product of this genus. 

Gambier^ or Terra Japonica, is obtained from Naudea gambler^ ( CincJion- 
acea^j) a shrubby, climbing, Asiatic plant. Gambler is prepared by boiling 
the leaves and young shoots of the plant in water until the decoction 
thickens to the consistency of molasses. It is then run into narrow, 
oblong molds, where it remains to thicken ; after which it is cut into 
small cubes or slices, and these are thoroughly hardened and dried in 
the sun. It is used by the Malays for mixing with the preparation of 
i areca-nut and betel-leaf, which they are in the habit of chewing ; and 
it is also used for tanning leather, and by dyers and curriers. There are 
several qualities of the gambler extract ; the best is white, brittle, and 
has an earthy appearance when rubbed between the fingers. This 
earthy appearance gave it the name of terra japonica, which was then 
supposed to come from Japan. Gambler is one of the most powerful of 
the pure astringents. 

Manna is a concrete saccharine substance, procured from Ornus Euro- 
pcea and Ornus rotundifolia^ {Fraxinew^) natives of the south of Europe. 
They form trees about 20 feet in height, and are cultivated in planta- 
tions in Sicily for the manna they produce. The manna is obtained by 
making incisions in the stem andL branches. The best article is collected 
from the young branches or upper part of the stem 5 it hardens on the 
stem, but is further dried after removal from the tree. Manna is used 
in medicine as a gentle tonic. It is white, inodorous, crystallizable in 
semi-transparent needles, and of a sweetish taste. Manna sugar, or 
mannite, differs from other sugars in not being fermentescible. In 
Styria the larch {Larix Europcea) exudes from its leaves and branches 
a honeyed juice, which, on becoming hard, is called manna or briancou. 
The cedar of Lebanon, Abies cedrusj [Conifer ce^) produces small quanti- 
ties of transparent resinous drops, called manna by the monks, who 
collect it and prepare from it various ointments, which have consider- 
able reputation in Syria as a remedy for phthisis. 

The manna by which the Israelites were miracuously fed is supposed 
to be identical with an exudation found on the stems of Alhagi mauro- 
Tum^ (LeguminosWj) a shrubby plant which covers immense plains in 
Arabia and Palestine. The juice hardens on the branches, and is most 
abundant during hot weather, and is collected by the Arabs who cross 
the deserts, they using it as nutriment for themselves and camels, the 
latter being very partial to it. 

Tamarisk manna, or manna of Mount Sinai, is produced through the 
puncture of Coccus manniparus, an insect inhabiting the tamarisk trees, 
which grow abundantly in that vicinity. This saccharine secretion 
exudes as a thick, transparent sirup, and drops Irom the branches upon 
the ground, and, being collected and cleaned, is eaten with bread, and 
is considered a delicacy ; it is also reputed as efficacious in diseases of 
the chest. Australian manna is produced by the Eucalyptus onannifera, 
(Myrtacew.) This manna contains a saccharine matter different from 
mannite, and netwl^' similar to glucose. It is much used as a pleasant 
purgative. 

Eed gum, — This is yielded by the Eucalyptus rostrata^ a common tree 
m many parts of Australia. The gum exudes in a fluid state from the 
bark, and, by . evaporation of the water by which it is held in solution, 
concretes into a beautiful ruby -colored gum. As a medicine it is a pow- 
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erful astringent, and is sometimes employed with great success in dis- 
orders in whicli astringents are indicated. 

Aloes. — This bitter drug is the dried resinous juice derived from the 
leaves of several species of aloe, a genus of liliaceous plants, natives 
of temperate and sub-tropical climates. The best kind of aloes is the 
socotrine, the product of Aloe Socotrina^ a native of the island of 
Socotra, in the Indian Ocean. Hepatic aloes, socalled from their liver- 
like color, are produced by A. Arabica. Barbadoes aloes are produced 
from A, "vulgaris^ a native of Cape Colony. It is more dusky in hue 

I than the East Indian species, and more nauseous and bitter. Caballine 
or horse-aloes are the refuse of the Barbadoes, and from their rank, 

I fetid smell, are useful only for veterinary medicine. Cape aloes are 
produced by A, spicata and A. commelini; are lighter in color than the 
other species, but possessed of a strong, disagreeable odor ; the color is 
more like gamboge. The yellowish juice is stored up in greenish vessels 
lying beneath the skin of the leaf, and when the leaves are cut the juice 
exudes, and is gradually evaporated to a firm consistence. An inferior 
product is obtained by pressing the leaves, or^by cutting them in pieces, 
boiling them, and evaporating the decoction*to a proper solidity. The 

i drug is used as a purgative, and in small doses as a tonic. 

Balsam of Peru, — ^This drug is obtained from Myrospermtim Feruiferum, 
(LeguminoscBj) a native of Peru and other parts of South America. The 

r mode of procuring the balsam is by making incisions in the tree from 
which it gradually exudes, and is absorbed by pieces of cotton rags which 

' are inserted for the purpose. During rainy seasons the supply is much 
lower, and the expedient of lighting a fire is resorted to, which causes 
the gum to exude more freely, but is followed by the destruction of the 
tree. When the rags are saturated they are thrown into boiling water, 
which separates the balsam. It is then collected and placed in suitable 
vessels for sale. It is a thickish liquid, with a fragrant aromatic smell 
and taste. 

Balsam of Tolu, — This is yielded by Myrospermum toluiferum, and is- 
a product of similar character to the preceding. . It is at first soft, but 
becomes hard and brittle by exposure. It is used in chronic coughs, and 
for other medicinal purposes. 

Gum hutea. — ^This is the hardened juice of Butea frondosa^ (FahaceceJ 
Ka tree that attains a medium height, and is very common in Bengal, and 
there known as the dak or tisso. From natural fissures, or wounds 
in the bark, there exudes, during the hot season, a beautiful red juice, 
which concretes into a ruby colored, brittle, astringent gum, analogous 
to gum kino, for which it has been employed under the name of dak 
gum. It soon loses its beautiful color upon exposure to the air, when 
it becomes darker colored than the ordinary kino of commerce. This 
gum, when held in the flame of a candle, swells and burns away slowly, 
'^without smell or flame. If placed in the mouth it soon dissolves, its 
taste being strongly astringent. It is used for tanning leather. A 
^coarse fibrous material obtained from the bark is used as a substitute 
for oakum for calking seams of boats. The lac insect punctures the 
young twigs, and causes the formation of the substance known as stick 
lac, used in the manufacture of sealing wax, and also as a dye. The 
seeds yield a thick dark-colored oil called moodooga, which the native 
doctors consider to possess anthelmintic properties. 

Maslic is obtained from Pistada lentiscus^ f AnacardiaceceJ a small 
€vergreen tree, native of Southern Europe, ^^^orthern Africa, and West- 
ern Asia. The resin is gathered from wounds made in the bark, from 
which it exudes in drops, and hardens into a semi-transpar^gnt gum. It 
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is principally produced in Asiatic Turkey, and is consumed in large 
quantities by the Turks for chewing, to sweeten the breiath and 
strengthen the gums. It is also employed for varnishing; and occasion- 
ally in dentistry. 

Cape mastic, — The resin bush of the Cape of Good Hope, Uuryops 
multifidusy f Composite, J affords a gum from its stem and branches, of a 
yellowish, semi-transparent appearance, which is gathered and used by 
tl^e natives, but is sparingly introduced in commerce. 

Labdanum. — This gum exudes from the leaves and branches of Cistus 
Cretieus^ fCistacewJ a low-growing shrub, native of Crete. The gum 
emits a pleasant balsamic odor, and has been used as an expectorant. 

Galbanum, — This balsamic gum resin is obtained from Buhon galba- 
num^ ( UmbelUfercB^J a native of the Cape of Good Hope. The name is 
also applied to the resin of Opoidia galbanifera^* a Persian umbelliferous 
plant. The resin possesses similar properties, but inferior, to those of 
asafoetida. Galbanum officinale, of the same family, has been so named 
from a supposition of its yielding a resin or gum of this kind. 

Sa^apenum gum is produced by Ferula Fersica^ ( UmbellifercejJ a native 
of Persia, and at one time supposed to be the source of asafoetida. This 
is somewhat similar, but less powerful. 

ElemL — ^This resin is obtained from one or more species of AmyriSj 
fAmyridaceceJ a genus of Indian trees remarkable for their resinous 
products. Indian bdellium, or false myrrh, is obtained from A. com- 
miphora. This is a gum resin, with properties similar to the myrrh, but 
not so valuable. 

Anime, — The West India locust tree, Hymencea Courbaril, ( CcesalpiniceJ 
known in Panama as algarroba, is a tree of the largest size. The resin 
exudes from the trunk, and large lumps of it are found about the roots 
of old trees. It is so named from its resemblance to the valuable anime 
resin of Africa. 

Glim Arabic is furnished by various species of Acacia, fMimosew,) such 
us Acacia vereic, A. Arabicay A. vera^ A. Adansonii, and others, natives 
of Arabia, Barbary, and the East Indies. It is collected as it exudes 
from the plants in a liquid state. A short exposure to the sun, heat, 
and air, hardens it into a solid mass. It is used as food, in medicine, 
and largely in the arts and manufactures. 

Gum Mno is obtained from Fterocarpus marsupium of India, and P. 
erinaceus of Africa, a genus of Leguminosce, These trees are of large 
size, and the gum is obtained by making incisions in the bark, from 
which the juice exudes, and hardens into a brittle mass, easily broken 
into little angular shining fragments of a bright ruby color. It is highly 
astringent, and is used medicinally in diarrhoea. 

Gum guaiacum is obtained from Guaiacum officinales ( ZygophyllaceceJ a 
West India tree that furnishes the heavy wood called lignum-vitse. The 
resin exudes from the stem, and hardens on the bark ; or holes are bored 
in logs of the wood which are placed on a fire, so that when the resin is 
melted it runs through the hole into vessels placed to receive it. Guaia- 
cum is greenish-brown, with a balsamic fragrance, and is remarkable 
for the changes of color which it undergoes when brought into contact 
with various substances. Gluten gives it a brown tint ; nitric acid and 
chlorine change it successively to green, blue, and brown. The resin, 
as well as the bark and wood, is used medicinally as a stimulant in 
chronic rheumatism and other complaints. 

Clu^ia is a genus of Glusiacece or Gutiiferce, chiefly climbing plants 
and shrubs, a few attaining the size of trees, natives of tropical America. 
C. ifungniSj abBrazilian plant, exudes a considerable quantity of resin 
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from the disk and stamens of the flowers, which is used in medicine. 0. 
alba^ G, rosea^ and G. flava, in the West Indies, yield an abundant tenacious 
resin from their stems, which is used for the same purposes as pitch. It 
is first of a green color, but when exposed to the air turns to a brown 
or reddish tint. G. duca yields a resin known in Columbia by the name 
of duca, which is burned for the sake of its pleasant odor. 

Hog gum. — The hog- gum tree is Moronohea coccinea, fClmiacece,J a lofty 
growing plant, reaching to 90 or 100 feet in height, a native of the 
West Indies and South America. A pellucid juice exudes from incisions 
in the bark, and after a brief exposure hardens into a yellow resin, re- 
sembling Burgundy pitch in appearance. In Jamaica, hogs when 
wounded rub the injured part against the tree, so as to smear them- 
selves with the resin, which possesses vulnerary properties, and hence 
its common name. The resin has been employed medicinally as a sub- 
stitute for balsam of copaiva, and pitch plasters have been made of it. 
In Guiana and Brazil, where it is termed mani, or oanani, the natives 
make torches with it, and use it to pitch boats. 

Qum sandarac. — This resin is produced by Gallitris quadrivaliSj ( Coni- 
ferwj a medium-sized evergreen tree, native of Barbary. It is used in 
varnishing, and when powdered fiiiely and sifted, and mixed with the 
finely powdered calcareous bone of the cuttle-fish, forms the article of 
resinous powdOT known as pounce. The timber of this tree is very 
hard, fragrant, and durable. 

Euteera gum is obtained from the stem of Gochlospermum gossypiUm^ a 
shrub or small tree found in the Indian peninsula. This gum is often 
used as a substitute for gum tragacanth. The seeds of the plant are 
covered with a cottony down, which is used for stufiBng pillows and 
cushions. The gum of Sterculia urens ( Sterculiacece ) is also known as 
kuteera. This tree is a native of India ; the gum resembles tragacanth 
both in external appearance and in its property of not dissolving in cold 
water, but merely swelling and becoming jelly-like, owing to the pres 
ence of bassorine. 

8uccory gum is obtained from Ghondrilla juncea^ a plant belonging to 
the lettuce family. It is a native of the south of Euroi)e, and famishes 
a narcotic gum in limited quantities. 

Garana resin is produced by Bursera acuminatay {Amyridacew,) a 
shrubby West India plant. The juice, which exudes from the bark 
when the tree is wounded, contains a kind of turpentine oil, which rap- 
idly congeals on exposure. Bursera gummifera grows to a tree of large 
size on the island of San Domingo. A whitish, resinous matter flows 
copiously when the bark is pierced, which is much used in making flam- 
beaus, and is also burned as incense in churches. The wood is used in 
making canoes. 

Oktrms.— This resin is produced by the hemp plant, Gannahis saUva^ 
but only in very hot, dry climates. It is gathered by men clad in leathern 
dresses, running through the h6mp-fields, and brushing through the 
plants rapidly. The resin adheres to the leather, and is subsequently 
scraped off and kneaded into balls. When used in small quantities it 
produces pleasant excitement, which passes into delirium and catalepsy 
if the quantity is increased 5 if still further continued, a peculiar form 
of insanity is produced. Many of the Asiatics are passionately addicted 
to this kind of intoxication. 

OuU olibanum is obtained from Boswellia serrata, {AmyridaceWj) a tree 
about 40 feet in height, a native of India. The resin is used as a pitch, but 
being hard and brittle^ it is boiled wit^ some low-priced oil to render it 
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workable. By some it has been supposed that this was the frankincense 
of the ancients. 

Africm bdellium is a gum resin furnished by a small composite plant, 
Ceradia furcatajSb native of -the southwest coast of Africa. The gum 
exudes in small, pellucid tears of a pale yellow color, and somewhat hard 
and brittle. It has a slightly bitter and fragant resinous taste, pos- 
sesses a very fine aromatic smell, and throws out a refreshing and 
agreeable perfume when burning. Lately it has been surmised that this 
plant was the true source of frankincense. 

Myrrh,— This resinous perfume isprodiicedhy Balsamodendron myrrlia^ 
(Amyridacece,) a large-growing shrub, native of Arabia Felix. The 
milky juice of the tree is made to exude by wounding the bark, and it 
rapidly concretes into brittle, yellowish-red, semi-transparent tears, hav- 
ing a bitter, disagreeable, and acrid taste, with a strong and not partic- 
ularly pleasant fragrance. It was formerly much valued for its property 
of resisting putrefaction, and at an early date formed one of tne ingre- 
(Jients for embalming the dead. The ancients considered it a universal 
medicine. It is known as balm of Giiead, balm of Mecca, and opo- 
balsamum. 

Ooogul and mukul are names given in Scinde and Persia to a resin 
yielded by Balsamodendron mukid. This is considered identical with the 
bdellium of Dioscorides and the Scriptures. The tree is a native of 
Scinde, and the resin is collected by making incisions in the bark and 
permitting the gum to fall to the ground ; hence it is full of impurities. 
It is used as a medicine in veterinary practice, and burned as an 
incense. 

Bayee hqjsam is a product of Balsamodendron pubescens. This is brittle, 
tasteless, and inodorous, and it is presumed that it is frequently employed 
to mix with the more valuable products of this genus of gum-producing 
plants. 

Wallaba gum is obtained from Eperua falcata, (Leguminosw,) a large 
tree, abundant in the forests of Guiana. The gum of this tree is used 
as an application to wounds. The bark is bitter, and the natives use it 
in a decoction as an emetic. The wood of the tree is strongly impreg- 
nated with a resinous oil which renders it very durable when used for 
domestic purposes, such as for shingles, house-framing, &c. 

Balsam of Maria is produced by a Peruvian tree named Verticillaria, 
a genus of Clusiacece. The tree yields an abundant supply of a balsami(i 
resin, but its properties are not known to botanists. 

Balsam of umire is furnished by Sumirium floribundum^ (Htmiriacece, ) 
a small Brazilian tree, which yields, from wounds in the bark, a yellow- 
colored fragrant balsam. The bark is highly esteemed as a perfume by 
the Brazilians. Sumirium balsamiferum^ the houmiri tree of Erench 
Guiana, yields a reddish balsamic juice, possessing an odor similar to 
that of storax, and which after a time becomes brittle and hard, in 
which state it is burned as an incense or perfume. Medicinally it is 
used as an anthelmintic, and an ointment preparation is employed for 
pains in the joints. 

Melanorrhoea mitatissima^ {Anacardiacece^) an East Indian tree which 
yields a highly useful and extensively employed varnish, obtained 
by a process of tapping or boring shallow holes in the trunk of the 
tree, in which are inserted hoUow bamboo canes. After remaining one 
or two days- these canes become filled with a whitish-colored thick 
juice, which turns black when exposed to the air, and can be preserved 
only by immersion in water. All kinds of domestic furniture and utensils 
are lacquered with this juice, which is laid on thinly and dried slowly. 
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when it turns to a beautiful dark color. Like other varnishes derived 
from the same natural order, it is very caustic and apt to cause erysipe- 
latous swellings, if applied to the skin. The wood of this tree is excess- 
ively hard and heavy, and is called the lignum- vitas of Pegu. Anchors 
for boats are made of it, and it is employed for all purposes where great 
strength and durability are required. 

Dipterocarpus trmervis and B. Iccvis (Dipterocarpece) are East Indian 
trees that furnish thin liquid balsams used medicinally, for burning in 
torches, and for painting vessels of various kinds. The resinous fluid is 
collected by cutting a deep notch in the trunk of the tree near the 
ground, where a fire is kept until the wood is charred, when the liquid 
begins to ooze out. It is much used as a varnish for window-frames, 
doors, &c., and has been found *i good substitute for balsam of copaiba, 
which it greatly resembles. By the application of heat it becomes con- 
centrated and semi-solid. Mixed with dammar resin it has been found 
valuable in preserviug timber from the attacks of insects and worms. 

Shorea rohusta, (Bipteracew,) a fine timber tree of the Himalaya mount- 
ains, furnishes a resin which is known as a variety of dammar, and is 
adapted to the same uses. An oil is likewise obtained from its seeds. 
The wood of this tree, as also that of selanica^ is known as Saul- 
wood, which is close-grained, strong, and durable, and is employed for 
ship-building and engineering purposes, where great strength and 
toughness are requisite. It is considered stronger, as it is heavier, than 
the famous teak wood of India. 

' Opopanax gum is the milky juice of Opopanax Chironium, ( Umhelliferce,) 
a plant closely resembling the parsnip, native of the south of Europe. 
The milky juice dries into a gum resin, having properties verv similar to 
those possessed by ammoniacum. 

Mesquite gum. — This is yielded by Prosopis glandulosa, {Mimosece, Leg- 
uminosce^) the mesquite tree of Texas. This gum closely resembles gum 
arable, and, as the tree is allied to the true gum-producing family, it 
may be found worthy of attention for its gum. 

Lign aloes. — The tree called calambac by the ancients, and which fur- 
nished the aloes alluded to in the Bible, where it is said "All thy garments 
smell of m^Trh, aloes, and cassia,'' is supposed by some to have been 
the eaglewood, Aloeooylon Agallocliuin^ {Leguminosce^) a lofty, upright-grow- 
ing tree, native of the mountains of Cochin China and the Moluccas. It 
yields a perfume which is the most esteemed by Oriental nations. The 
oleaginous particles stagnate and concrete into resin in the inner part of 
the trunk and branches, by which the natural appearance of the wood 
is altered, becoming of a dark color, and acquiring a fragrant smell. At 
length the tree dies, and when split open the resinous part is removed. 
It contains little else than the camphoraceous matter, and receives the 
name of aloes from its bitter taste. The wood of this tree is very valua- 
ble. Some of the most precious jewels of East India manufacture are set 
in it, and it sells at the rate of $3,000 per ton. This tree is supposed to 
be the plant alluded to in the Scriptures, Numbers xxiv, 6: "As the val- 
leys are they spread forth, as gardens by the rivers' side, as the trees of 
ligii-aloes which the Lord hath, planted, and as cedar trees beside the 
waters." Owing to the imperfect knowledge of botany possessed by the 
ancients, and the meager descriptions they have left, there has been a 
difficulty in accurately defining the tree which produces this fragrant 
substance ; hence the aloe wood of India has also been mentioned as 
the source of this resinous perfume. This Is the Aquilaria Agallocha, 
[Aqiiilariacew^) a broad-spreading tree, containing a highly odoriferous 
resin, and an essential oil which is also held in great esteem. The 
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Orientals burn it in their temples for its fragrance, and it has also been 
used in medicine. 

Balsam of copai&a.— This drug is produced by Copaifera officinalis, 
(Leguminosos,) a lofty tree, native of South America. The resinous juice is 
obtained by boring holes near the base of the tree, reaching into the pith 
or center of the stem, from which it flows copiously. The older trees 
afford'the best quality of balsam, and yield it several times during the 
year. That taken from young trees is crude and watery, and of less 
value. At first the juice is fluid and without color, but soon acquires 
a consistency equal to that of thick oil, and changes to a yellowish color. 
An inferior article is obtained by decoction from the bark and branches^ 
which is destitute of the qualities of the true balsam, and is thin and 
liquid. The pure balsam has rather an agreeable smell, and a bitter, 
biting taste of considerable duration in the mouth. It dissolves entirely 
in rectified spirit, especially with the addition of a little alkali, the solu- 
tion having a very fragrant smell. Distilled with water it yields nearly 
half its weight of a limpid essential oil, and in strong heat, without addi- 
tion, a blue oil. 

Mexican elemi is a greenish resin furnished by Maj^hrium elemiferum, 
(Amyridacece.) 

JBastern eimi is furnished by Canarium commune j (AmyridacecB^) a plant 
cultivated in the Moluccas for its fruit. A gum exudes from its bark, 
which is said to resemble in its properties the balsam of copaiba. 
Another species, C. strictum, is known in Malabar as the black dammar 
resin tree, in contradistinction to the white dammar, Vateria Indica. 

Jarilla balsam is yielded by Adesmia halsamifera^ (Leguminosw^) a 
Chilian plant of great beauty when in blossom. This balsam has a 
pleasant f dor, perceptible at a great distance, and is said to be of much 
value in healing wounds. 

Putty root — The plant bearing tbis name is Aplectrum hyemale, ( Orchid- 
acece,) a terrestrial orchid, a native of our woods, which forms small 
tubers containing a quantity of adhesive mucilage, which has been used 
in mending broken porcelain; hence its local name. 

Caoutchouc, or India-rubber.— One of the plants that furnish this sub- 
statice is Siphonia Brasiliensis, {Euphorbiaceoej) a common tree in the 
forests of Para. This gum exists in the tree in the form of a thin, white 
milk, and is obtained by making incisions in the trunk, from which it 
exudes, and is collected in vessels, and afterward converted into the 
black, homogeneous, elastic mass, familiar to us as India-rubber, by 
pouring the milk upon molds, ^nd immediately holding them over a 
dense smoke. As it solidifies another coating is poured over it, and the 
process is repeated until the required thickness is secured. 
, Siphonia elastica. S, lutea, and 8. brevifolia also furnish India-rubber 
of good quality. Others of this genus yield an inferior, brittle gum. 

Guttapercha, — This is the inspissated juice of Isonandra gutta, (8apo- 
tacece,) a large forest tree, reaching a height of 60 to 70 feet, with a 
trunk 2 to 3 feet in diameter. It is a native of the islands of Southern 
India, especially Borneo and Sumatra. The raw gutta-percha is exported 
in' lumps weighing five to six pounds. It is prepared for use by cutting 
it up in slices, which are softened by being immersed in hot water 5 they 
are then torn into fine shreds, by rapidly revolving cylinders set with 
sharp teeth, and thrown into cold water, when the impurities sink, and 
the gutta-percha floats on the surface ; the shreds are. then transferred 
to hot water, and are made into solid masses, which are afterward 
kneaded by machinery, In order to expel the extraneous moisture. 

Batata gum.—Thv& .elastic gum is obtained .from Mimmops balata^ 
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(SapotaceWj) a native of British Guinea, where it forms a tree of large 
dimensions. The milky juice is procured by incision of the trunk. It 
dries very quickly on exposure to the air, if the atmosphere is dry, and 
it can be molded into shape by first being softened in water. This gum 
appears to be of a character intermediate between India-rubber and gutta- 
percha, possessing the elasticity of the one and the ductility of the other, 
without the intractability of India-rubber or the brittleness of gutta- 
percha. It has been successfully employed as an insulating medium for 
telegraphic purposes. 

Urceola elastica^ (Apocynacew.) — A large climbing shrub of the islands 
of Sumatra and Borneo, yielding a milky juice which forms a caout- 
chouc called juitawan, but owing to the want of proper care in its prep- 
aration, it is inferior in quality to that from South America, the milky 
juice being simply coagulated by mixing with salt water instead of be- 
ing gradually inspissated in layers on a mold. It produces fruit about 
the size of an orange, containing numerous seeds surrounded by an eat- 
able pulp, which is highly prized by the inhabitants. 

Castilloa elasrticaj {Atrocarpacece,) — A Mexican tree that contains a 
milky juice which, under proper preparation, becomes solidified into 
caoutchouc. 

A:lstonia scliolaris^ (Apocynacew^) called pallmara or devil tree about 
Bombay, is a tree of large dimensions, with a furrowed, rough bark which 
is intensely bitter, . and is used medicinally. It has been stated recently 
that the juice of this tree possesses the same properties and is as readily 
manufactured as gutta-percha. It softens quickly when plunged into 
boiling water, is soluble in chloroform and turpentine, and receives and 
retains even delicate impressions. 

Mudar gum. — The mudar tree of Africa, Caloptrohis gigantea^ (Asele- 
piadacecBj) abounds in a milky juice which hardens \jito a substance closely 
resembling gutta-percha, and the root yields a substance named rmidarinej 
which possesses the property of gelatinizing when heated, and returning 
to a fluid state when cool. These products are used medicinally. 

EtiphorUa cattimandoo^ {EupliorUacece.) — ^This East India planrt affords 
a juice which furnishes caoutchouc of a good quality, and is used for a 
variety of purposes. The milk is obtained by simply cutting the branches, 
when it flows freely. It is collected and boiled at once, and is then very 
elastic, but soon becomes resinous or brittle, in which state it forms a good 
cement by heating. This gum can be molded to any shape when first 
boiled, and after becoming hard it can be made soft and pliable by heat- 
ing or soaking in warm water, and in that state will take any desired 
form. The gum resin known as euphorbium is a product of several 
species of euphorbia, from Africa, the milky juice being collected in 
leather bags. It is extremely acrid, and is used in external applications. 
Some authorities regard it as a poison. % 

TJie India-rubber of the East is yielded by various species of FicttSj 
particularly Ficus elasticaj (Moracew,) which attains to a large size, and 
sends down roots similar to the famous banyan tree. The juice is col- 
lected and spread over molds in thin layers, and dried either by fire-heat 
or by the sun. 

Vahea gummifera, (Apocynacew.) — A milky juice, obtained from this 
plant in Madagascar forms a superior article of caoutchouc. 

Hancornia speciosa, f Apocynacew. J — This is a Brazilian fruit tree, 
called mangaba. It abounds in a viscid milky juice which, when col- 
lected and exposed to the air, hardens into a caoutchouc, and is one of 
the sources of that gum. 
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TEA, COFFEE, ETC. 

TJie spreading, flossy, green-leaved, evergreen shrub, Tliea viridis, 
(Gamelliacece^) furnishes material for an immense traffic throughout the 
world. The native country of the tea plant is uncertain. Hitherto the 
only country in which it has been found in a really wild state is Upper 
Assam 5 but China, where the plant has been cultivated for many cen- 
turies, has not yet received so thorough an exploration by botanical 
travelers as to warrant the assertion that it is not indigenous to every 
section of that vast country. A Japanese tradition ascribes its intro- 
duction into China to an Indian Buddhist priest who visited that 
country in the sixth century, which would seem to favor the supposition 
of its iDcing of Indian origin. 

Although it has been introduced into many i^arts of the globe, it 
has been cultivated more extensively and for a longer period in China 
than in any other region. It is there successfully grown between the 
twenty- seventh and thirty-second degrees of north latitude, and in 
Japan as far north as the forty-second degree. It is also cultivated in 
the island of Bourbon, at St. Helena, and on a large scale in the island 
of Madeira, at an elevation of 3,000 feet above the level of the sea. It 
is successfully produced in Java, and flourishes on the Himalaya mount- 
ains. It has^^vithstood the cool summers and vr inters of the climate of 
Britain, and endures the climate of this country as far north as the 
District of Columbia, where it has been growing for the past ten years, 
and can be grown over a vast extent of the United States, so far as 
climate is concerned ] and as regards soil, it is well known that it will 
gro\^ anywhere and on any soil that is capable of supporting currant or 
blackberry bushes. 

The black and green teas of commerce are produced from this plant. 
The opinion was at o^ne time quite prevalent that there existed several 
species of Tliea^ but it is now known that the different sorts in market 
are indebted to artificial manipulations for much of their apparent 
variety. and distinctive qualities. Many of the names attached to teas 
are merely descriptive of the locality or country where they are pro- 
duced, the condition of the leaves when gathered, and the mode of pre- 
paring them for market. Thus there is Java tea, Japan tea, and Assam 
rea; bohea tea, from coarse leaves ; gunpowder tea, made from the small, 
close-curled young leaves ; and green tea, colored to suit its name. In 
the prep^iration of black tea, the freshly gathered leaves, being partially 
dried by brief exposure in the open air, are thrown into round, flat iron 
pans, jyid exposed to a gentle tire heat for five minutes, which renders 
them soft and pliant, and causes them to give off a large quantity of 
moisture. They are then emptied into sieves, and while hot they are 
repeatedly squeezed and - oiled in the hands to give them their twist or 
curl. They are next placed in the open air, in the shade, for a few days, 
and finally they are completely dried in iron pans over a slow fire. 
Green tea, when genuine, is prepared in a similar manner, except that 
it is dried with more care, and by a slower process, but the greater part 
of the green tea consumed in Europe and America is colored by the Chi- 
nese to suit the demands of foreign trade. 

There are about a dozen varieties of tea in commerce, but, besides 
the preceding distinction of color, they consist merely of different sizes 
obtained by sifting. The active principles in tea are theine iuid a vola- 
tile oil, to the latter of which its flavor and odor are due, and which 
possesses narcotic and intoxicating properties. It also contains 15 per 
cent, of gluten or nutritious matter, and more than 25 per cent, of tan- 
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nin. Physiologists are not thoroughly agreed as to the effects of tea 
upon the human system. A recent medical opinion maintains that the 
use of tea increases the assimilation of food, both of the flesh-forming 
and heat-forming kinds, and that with abundance of food it must pro- 
mote nutrition, ^hile in the absence of sufficient food it increases the 
waste of the body. 

Faraguay tea^ or Yerha de mate, Ilex Paraguay cnsisj f Aqiiifoliacca)J — 
The leaves of this South American tree are used in furnishing the 
beverage, yerba mate. They yield the same active bitter principle called 
theine which is found in the leaf of the Chinese tea plant, and form a 
commercial product that occupies the same important position in the 
domestic economy of South America as the famed China i)lant does 
in this country, and is consumed to the extent of several thousand tons 
annually. The leaves are prepared by drying and roasting, not in the 
fashion of making Chinese teas, but by cutting large branches from the 
trees, which are placed on hurdles over wood fires, and kept there until 
the leaves are sufficiently roasted, when they are removed and placed 
on a hard floor, and the dried leaves knocked off by beating the branches 
with sticks. The leaves are then gathered up, reduced to powder in 
wooden miUs, and packed for market. This tea is often packed in sacks 
made of raw hides, which are sewed together in a square form. The 
powdered leaves are pressed into the sacks with great force, and when 
full they are sewed up and exposed to the sun, where the hide dries and 
tightens over the contents, forming a package nearly as hard and heavy 
as stone. 

There are several grades or sorts of mate tea in the South American 
markets, valued according to the age of the leaf and the modes of pre- 
paration. It is prepared for use by placing a smaU quantity of the 
powder in a cup, and pouring boiling water over it the decoction is 
quaffed or sucked through a hombilla, or tube having a bulb perforated 
with minute holes. It has an agreeable, slightly aromatic odor, rather 
bitter to the taste, but very refreshing and restorative to the body after 
. undergoing great fatigue. It is highly relished by travelers, and it is 
almost impossible for those who become accustomed to its use to discon- 
tinue it. It acts in sonie degree as an aperient and diuretic, and, if 
taken in over-doses, it occasions diseases similar to those produced by 
strong liquors. 

I It is supposed that there are several species of Ilex, the leaves of 
i which are gathered for tea. Ilex theezanSj Ilex gongonlia, and Ilex amara 
are known to be used in Brazil and other places. The Yerba, produced 
by, and known to, the Brazilians as Herva de Palmeira, is specially re- 
nowned for its excellent qualities. 

Faliam or orchid tea, — The plant yielding this tea is Angrxcum fra- 
grans, an epiphytal orchid of the Island of Bourbon, where it is used 
under the name of Faham. It has been introduced and used as a bev- 
erage in France and other European countries. In taste it differs 
greatly from that of the Chinese tea, having an aroma of great delicacy, 
and producing an agreeable perfumery similar to that of the tonquin 
bean. It has tonic and digestive qualities ; and it is recorded that in 
the aromatic principle of the plant there is a diffusible stimulant capa- 
ble of deadening nervous sensibility 5 in the bitter principle an excel- 
lent stLmulant to revive the strength of the nutritive organs 5 and in 
the mucilage a demulcent to relax the tissues. 

Jesuits^ tea. — This is the leaf of Fsoralea glandulosa, {Leguminosa^,) 
a native of Chili — a small shrubby plant. The infusion of the 
leaves is slightly aromatic^ and is valued more for its medicinal qual- 
13 A 
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ities than for its agreeable flavor. It is used as a vermifuge, and is pro- 
nounced to be a good remedy for asthma. The leaves are used in Chili 
for making poultices for wounds, and an infusion of the roots is emetic 
and purgative. The leaves are also dried and smoked like tobacco. 

Arabian tea, — This is prepared from the leaves of Catha edtilis^ {Celas- 
tracem^) a small tree or shrub, seldom growing over 8 feet in height, na- 
tive of Arabia. Under the name of cafta, small branches of this plant, 
with the leaves still attached, form a considerable article of commerce 
among the Arabs, who cultivate the plant to a great extent in the inte- 
rior of the country. A decoction of the leaves produces effects similar 
to those following the use of strong green Chinese tea, only that they 
are more pleasant and agreeable. The leaves are also chewed when in 
the green state, and are said to have a tendency to produce great hilar- 
ity of spirits, and also to act strongly as a preventive of sleep. The 
use of cafta in Arabia is supposed to be of great antiquity, and to have 
preceded the use of coffee. 

Bencoolen tea. — ^A beverage prepared from the leaves of Glaphyria 
nitida^ (Myrtacew,) a native of the Malayan Islands, where it inhabits 
great elevations and attains a great age. The leaves are eagerly sought 
for use in the preparation of a kind of tea. 

Brazilian tea is prepared from the leaves of Stachytarplia Jamaicensls^ 
(Verhenacece.) It is not known that any peculiarly favorable result 
attaches to the use of this as a tea, but it is known that Chinese tea 
is frequently adulterated by mixing with the leaves of this vervain. 
The green leaves are used as an application to ulcers. 

Bush tea. — This is an infusion of the leaves of Gyclojpia genistoides^ 
{LeguminosWj) a small bush, native of South Africa. Its use seems to 
partake of a medicinal character, and is recommended in cases of con- 
sumption and chronic catarrh; it has an agreeable tea-like smell, with 
a sweet astringent taste. 

Theezan tea is prepared from the leaves of Sageretia theezanSy {RMm-^ 
nacece,) a Chinese plant of shrubby growth, having smooth shining- 
green leaves, somewhat resembling those of the true tea, and is employed 
as a substitute for it by the poorer classes in Southern China. 

Labrador tea. — A preparation of the leaves of Ledum paUtstrey {Erica- 
cece^) a smaU-spreading shrub, native of Labrador. 

Mexican tea. — ^A name applied to an infusion of the young shoots and 
leaves of Ambrina ambrosioideSy {Ghenopodiacece.) It is entirely medi- 
cinal, having antispasmodic, vermifuge, and carminative properties. A, 
Anthelmintica is much used as a verimfuge. 

Mountain tea is the leaf of Gaultheria procumbens^ {Ericacew^) a small 
creeping plant familiarly known as winter-green in the United States 
and Canada. All parts of the plant possess a pleasant peculiar aro- 
matic odor and flavor, due to a volatile oil, which, when separated b^? 
distillation, is known as winter-green oil. The leaves are used either as 
a flavor to genuine tea, or in infusion alone, which partakes of an astrin- 
gent character, and is useful medicinally. 

Cacao. — This important article of food is produced by Theobroma ca 
cao^ (Byttneriacew,) a plant extensively cultivated in the West Indies 
and tropical America, particularly in Trinidad and Grenada. It fovmi 
a small tree, seldom reaching over twenty feet in height, with large 
oblong, and pointed leaves, and clusters of flowers, with a rose-colorcc 
calyx and yellowish petals. The fruit varies from six to ten inches ii 
length, and three to five inches in breadth, and is oblong, blunt, anc 
iDiarked with ten elevated ribs running leng*thwise. Each fruit contain, 
fifty to one hundred seedS;, and it is from these that the cacao or choc 
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olate is prepared. The fruit when ripening changes from a green to a 
deep yellow color ; when ripe, it is gathered by hand, split open, and 
the seeds removed. The latter are then cleaned of the pulpy matter 
surrounding them, and subjected to a process of fermentation, for the 
purpose of developing their color, and when this process is completed 
they are dried in the sun and packed for transportatioD. 

The seeds are prepared for use by roasting in revolving metal cylin- 
ders and then bruisiQg them to loosen their skins, which are removed 
by fanning. The cotyledons, commonly called cacao-nibs, are separated 
in the same manner. The cleaned seeds are then crushed and ground 
between heated rollers, which softens the oily matter and reduces them 
to a uniform, pasty mass 5 this is then mixed with variable quantities of 
sugar and starch, to form the different kinds of cacao, or sweetened and 
flavored with vaniUa or other substances for the formation of chocolate. 

The value of cacao as an article of food is very considerable, from the 
large quantity of nutritive matter it contains. In one hundred parts of 
cacao there are fifty-one of fat or butter, twenty-two of starch and gum, 
twenty of gluten, and two of the peculiar principle tlwobrominej which 
contains more nitrogen than the active principle of either tea or coffee. 
As a refreshing beverage, it is much inferior to either of these well- 
known articles, which are used as an infusion only 5 but as cacao is 
taken into the stomach as a substance, it is an important article of 
nutrition. 

Coffee. — This well-known iirticle is the berry of. Coffea Ardbicaj (Ru- 
biacece,) a native of the extreme southwest point of Abyssinia, from 
which it was introduced into Arabia, which country for two centuries 
supplied the world with all the coffee used. Toward the end of the 
seventeenth century a coffee plant was received at the botanic garden 
of Amsterdam. About the beginning of the eighteenth century a plant 
was introduced into the western hemisphere, either by the French at 
Martinique, or by the Dutch at Surinam, which plant was the parent of 
aU the coffee now exported from the West Indies and South America. 

The coffee tree occasionally reaches to a height of twenty feet, with 
a stem three or four inches in thickness, but in cultivation it is kept 
dwarf to facilitate the gathering of the berries. The flowers are pro- 
duced in dense clusters at the bases of the leaves; they are snowy 
white in color, and are succeieded by numerous red, fleshy berries, each 
of which contains two of the seeds known as the coffee-berry. The 
berries are gathered when ripe, and the soft outer pulp is removed by 
a machine called the ptdper, after which they are steeped in water to 
remove all mucilaginous matter ; they are then carefully dried, and the 
parchment-like covering of the seeds removed by means of a mill, which 
crushes the shells, and allows the separation of the seeds, which are 
then ready for market. 

The roasting of the berry increases its bulk and diminishes its 
weight; its essential qualities are also greatly chaDged, the heat caus- 
ing the development of the volatile oil and peculiar acid to which the 
aroma and flavor are due. 

Medicinally coffee acts upon the brain as a stimulant, incitiDg it to 
increased activity and producing sleeplessness; hence, it is of great value 
as an antidote to narcotic poisons. It is also supposed to, prevent too 
rapid Waste in the tissues of the body, and in that way enables it to sup- 
port life upon less food. These effects are due to the volatile oi] and 
also to the presence of a peculiar crystallizable nitrogenous principle 
termed caffeine. The leaves of the plant likewise contain the same 
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principle, and the inhabitants of the island of Sumatra prefer an inflision 
of the leaves to that of the berries. 

Coca. — The leaves of Urythroxylon coca are largely used as masticatory 
and sometimes as an infusion by the natives of South America. The 
plant forms a shrub six to eight feet high, somewhat resembling the 
hawthorn. The leaves are of thin texture, but opaque, oval, and strongly 
marked with veins, of which two, in addition to the mid-rib, run parallel 
to the margin. 

The use of coca in Peru is a custom of great antiquity, and is sup- 
posed to have originated with the Incas. It forms an. article of com- 
merce among the Indians, and when on a journey they carry with them 
a small bag of the dried leaves for use. The leaves, chewed in moderate 
doses of four to six grains, excite the nervous system, and enable those 
who use them to make great muscular exertion, and to resist the effects 
of an unhealthy climate. In larger doses it occasions fever, hallucina- 
tions, and delirium, but when used with discretion the Indians travel 
for several days with no other food or sustenance than that derived from 
the constant chewing of coca leaves, and it is largely used by the workers 
in silver mines. Although the remarkable effects of coca have been long 
known, no chemical analysis of the leaves has been made until quite 
recently. Dr. Niemann has shown that an organic base elists in them, 
analogous to caffeine in coffee and theine in tea, to which has been given 
the name of cocaine. 

Guar ana, — This remarkable product is prepared from the fruit of Paulli- 
nia sorhiliSj {Sapindacece^) a plant found in the valley of the Amazon. The 
fruit is gathered when ripe, and the seeds are either roasted or thoroughly 
dried in the sun, and reduced to a fine powder by pounding them with 
stones or wooden mallets. The powder is then mixed with water to 
form a paste, which is molded into flat bricks or cakes, or formed into 
cylindrical rolls six or eight inches in length, which, when dried, become 
exceedingly hard and soM. In this form it can be preserved for a long 
time, and is known as guarana. It is prepared for use by grating or 
scraping a small portion into powder and mixing it with water. A table- 
spoonfid of the powder, mixed with a pint of water^ forms a refreshing 
beverage. Almost every traveler supplies him self with a stock of guarana, 
and also with a rasp for grating it, usually the palate bone of a large 
fish, which has a rough surface, and upon which the guarana is reduced. 
It has properties, when taken internally, analogous to tea and coff'ee, 
producing a stimulating effect. It is highly tonic and febrifuge, and is 
esteemed by many to have properties equal to quinine. It is largely 
used by the Brazilian miuers, and they consider it a preventive of all 
manner of diseases, and it has been successfully employed by French 
physicians in cases of headache. 

The presence of an alkaloid, which he termed guaranine, was discovered 
some years ago by Dr. Martins, of Erlangen, but its identity with theine, 
from analysis of Dr. Stenhouse and others, was soon established. It is 
at present the richest known source of theine, and adds another to the 
incidents, so puzzling in human history, of the discovery of this quality 
in plants least likely to be suspected, such as the leaves of tea, coca, and 
coffee, the seeds of cola and coffee, the leaves and twigs of the various 
South Amerioan ilexes, and other plants that have so wonderful a 
restorative effect on the nervous system; and this is not a mere vague 
notion, such as is the case with many other plant virtues, but dei)ends 
upon the presence of a chemical principle, the operation of which can be 
satisfactorily explained. 

Guarana contains 5,07 per cent, of theine ; good black tea, 2.13 ; va- 
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rious samples of cofiee beans, 0.8 to 1 ; dried coffee leaves, from Suma- 
tra, 1.26 ; Paraguay tea, 1.25. In addition to theine, guarana contains 
a coloring matter, apparently analogous to the tannin in cinchona bark, 
and also a fatty matter, which, like the fat of chocolate, does not readily 
become rancid. 

Another species of this genus, FaulUnia cupana, also enters into the 
composition of a favorite national diet drink. Its seeds are mingled 
with cassava and water, and allowed to pass into a state of fermenta- 
tion bordering on the putrefactive, in which state it is the favorite 
drink of the Orinoco Indians. 

Kola nut — comparatively new source of theine has lately been dis- 
covered in the kola nut. This is the seed of Cola acuminata^ ( Sterculiacew, ) 
a tree attaining a height of 40 feet, a native of western tropical Africa, 
where it grows mostly in the vicinity of the coast. Under the name of 
kola or cola, or goora nuts, the seeds of this tree have been used for 
centuries as a kind of condiment by the natives of Southern Africa, and 
no product of that country occupies so exalted a position in the social or 
dietetic economy of native tribes, or constitutes so important an article 
of traffic as these seeds. 

From the fact that the use of the kola nut tends to sleeplessness, it 
was conjectured that it might contain a principle similar to that which 
exists in tea and coffee, and a chemical analysis of the dried seeds shows 
that they contain about 2.13 per cent, of theine — about equal to the 
quantity found in good black tea. This, however, is not deemed a true 
test of the value of these nuts, as it is in the fresh state that they are 
generally used by the natives, and when dried they are considered to 
have depreciated in value, and are used by the poorer or lower classes. 

N'ew Jersey tea. — Under this name the leaves of Geanothus Americanus 
{Bhamna^ece) have been used* in infusion, particularly during the war of 
Independence. Although it has none of the peculiar properties of Chi- 
nese tea, it produces a pleasant aromatic beverage. It has some medi- 
cinal qualities, and has been used as a dye for wool, producing a nan- 
keen or cinnamon color. 

Swedish coffee, — The seeds of Astragulus Bceticus {Leguminosm) are used 
in place of, and more frequently with, the coffee bean, and the plant is 
cultivated in some parts of Europe for this purpose, the seeds being 
known as Swedish coffee. 

Yaupon fm.— This is prepared from the leaves of Ilex cassine, {Aquifo- 
liacece,) a native of the Southern States. It was formerly much used by 
the Indians 5 an infusion from the leaves, probably mixed with leaves 
from other species of the same genus, formed their blaclc drinJc, which 
was said to act upon them like opium. It is still used as a •tea occa- 
sionally, and medicinally as an aperient and diuretic. 

Betel nut — This famous masticatory is the fruit of Areca catechu, 
{Palmacece,) a handsome palm cultivated in many tropical climates, both 
east and west. The fruit is about the size of a hen's egg, of a reddish 
yellow color, and with a thick fibrous rind inclosing the seed. The lat- 
ter is known under various names, such as pinang, betel nut, bonga, 
areca nut, &c., and is about the size of a nutmeg — conical, flattened at 
the base, brownish externally, and internally mottled like a nutmeg. 
The nuts vary somewhat in size, but their value depends ui3on their ap- 
pearance when cut open. When the white or medullary portion which 
intersects the red or astringent part is small, and has assumed a bluish 
tinge, and the astringent part itself is of good red color, the nut is con- 
sidered of the best quality ; but when the medullary portion is in larger 
quantity, the nut is more mature, lacks astringency, and is not so much 
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esteemed. When prepared for use, the nuts are cut into narrow pieces, 
and wrapped up with a small quantity of lime in the leaves of the betel 
pepper, {Ghavica betel^) smd chewed. The mastication of 'the betel is 
considered wholesome by those using it, stimulating the nervous system 
like tea, coffee, and tobacco. It stains the teeth and lips black, 
and produces a kind of intoxication when too freely indulged in. 
It is calculated that one hundred millions of people use this nut. It 
contains a large quantity of tannin, and is used tor dyeing cotton and 
making ink, and a species of catechu, by boilingthe nuts in water when 
the fruit is tender ; the water becomes red, thick, and starch-like, and 
is afterward evaporated to a proper consistency. 

Cow tree, — This name is applied to Brosimum galactodcndron, (Arcto- 
carpacece^) a tree attaining a height of 100 feet in the forests of Vene- 
zuela. Its milk, which is obtained by making incisions in the trunk, so 
closely resembles the milk of the cow, both in appearance and quality, 
that it is commonly used as an article of food by the inhabitants of the 
places where the tree is abundant. Unlike many other vegetable milky 
juices, it is perfectly wholesome and very nourishing, possessing an 
agreeable taste like that of sweet cream, and a pleasant balsamic odor, 
its only unpleasant quality being a slight degree of stickiness. The 
chemical analysis of this milk has shown it to possess a composition 
closely resembling some animal substances ; and, like animal milk, it 
quickly forms a yellow cheesy scum upon its surface, and after a few 
days of exposure to the atmosphere turns sour and putrefies. It con- 
tains upward of 30 per cent, of a resinous substance called galactine. 

Clusia galactodendron^ ( Glusiacece.) — A native tree of Venezuela, which, 
according to M. Desvaux, is oneof^the Palo de Vica or cow-trees of 
South America. It has a thick bark, covered with rough tubercules, and 
its internal tissue becomes red when exposed to the air. In extracting 
the milk from this tree the inhabitants make incisions through the bark 
till the wood is reached. These cuts are said to be made only before 
full moon, it being imagined that the milk flows more freely then than 
at any other time. One tree will yield a quart in an hour. The milk is 
freely used by all, especially by children, but it has an astringent taste, 
whidi is characteristic of all such vegetable milks. 

Cow tree of Guiana, — This is the Taberncemontana utilis^ {Apocynacece^) 
which, when tapped, yields a copious supply of thick sweet milk, resem- 
bling that of the cow in appearance, and perfectly bland and wholesome, 
but rather sticky, from the presence of caoutchouc. 

Chicory or succory, Cichorium intyhus, {Compositw,) — A perennial plant^ 
native of Europe, but naturalized here, and now a common plant, not to 
say a troublesome weed, over a large portion of this country. Its long 
tap-root is used to mix with coffee. It is roasted and ground to a coarse 
powder, and many persons prefer the mixture to the pure coffee bean. 
It is entirely destitute of those properties which render coffee an agree- 
able and nutritive beverage, while it possesses medicinal properties 
closely resembling those of the dandelion, which would render it unfitted 
for constant use in its pure condition. It is said that much of the pre- 
pared chicory is mixed with carrot, turnip, oak-bark tan, mahogany 
sawdust, &c. The leaves when blanched in winter are used as a salad, 
and axe much esteemed for this purpose. In France it is known as 
Barhe du Capucin, 

Symplocos Alstonia^ {StyracacecBj) is a branching shrub, growing 8 or 10 
feet high, with shining evergreen foliage. It is a native of New Grenada, 
where the leaves are scorched, similar to the mode of preparing mate^ 
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and used in tlie same manner. It is quite astringent, and possesses 
valuable medicinal qualities. 

Capitao do matto^ of Brazil, is an infusion of the leaves of Lantana 
])seiido-tJiea^ {Verhenacece.) This infusion is highly esteemed in Brazil as 
a substitute for tea. It is aromatic and agreeable. 

Tea of Heaven, — This name is applied by the Japanese to the dried 
leaves of Hydrangea Thunbergii and Platycrater argiita^ of the family of 
Hydrangeacea^. The leaves are used as tea. 

SPICES AND CONDIMENTS. 

Cmnamon. — The true cinnamon is obtained from Cinna7nomim Zeylani- 
eum, {LauraceWj) a tropical tree reaching a height of 30 feet, and culti- 
vated in many countries. Ceylon has long been notecl for the excellence 
of its cinnamon, but commerce is largely supplied from the West Indies 
and South America, and there is much inferior bark sold a s the genuine 
article. It is prepared by stripping the bark from the branches, when 
it naturally rolls iip into quills, the smaller of which are introduced into 
the larger, and then dried in the sun. Good cinnamon is known by the 
thinness of the bark; as a rule, the thinner and more T)liable the finer the 
quality. When it is broken the fracture is splintery. It is largely used 
as a condiment for its pleasant flavor, and its astringent and cordial 
properties give it a value as a medicine. From the root an excellent 
camphor is extracted, and the flowers are used as a spice. 

Cassia is furnished by Cinnamomum cassia, a tree growing 40 to 50 
feet in height, cultivated to a considerable extent in China, the Philip- 
pine Islands, the western coast of Africa, and in Brazil. The China 
cassia is considered superior in perfume and flavor to any spice of its 
class. This bark resembles the true cinnamon, but is thicker, coarser, 
and not so delicate in flavor, but being cheaper is frequently used to 
adulterate the true article. For confectionery purposes this affords a 
stronger flavor than cinnamon, and is therefore preferred. The bark is 
collected and prepared as for cinnamon. Cassia bark is distinguished 
from cinnamon by being more brittle, and of less fibrous texture 5 it is 
not so pungent, and has more of a mucilaginous or gelatinous quality. 

Cassia huds are the dried flower-buds of the cassia tree. The best 
come from China, and are round, bearing some resemblance to a clove, 
but smaller, and have a rich cinnamon flavor. 

Cloves, — The cloves of commerce are the unexpanded flower-buds of 
Caryopliylhts aromaticus, {Myrtacem,) a small evergreen tree, native of 
the Moluccas, but cultivated in several parts of the East and West 
Indies. The flowers are produced in branched panicles at the extremity 
of the branches, and are of a delicate peach color. Before expansion 
the buds are collected by hand, or sheets and mats are spread under the 
tree, and the buds are brought down by beating ifc with sticks. They 
are cleaned and dried in the sun; a uniform brown color is imparted by 
ilightly smoking them over a wood fire. All parts of the plant are 
aromatic, but especially the flower buds ; hence their use for culinary 
purposes. 

Star anise, Illicium anisatum, {Magnoliacece,) — The fruit of this Chinese 
shrub forms an article of commerce, and is used as a condiment in the 
preparation of food. In China and Japan it is chewed in smaU quanti- 
ses after meals, both for the purpose of sweetemng the breath and to pro- 
note digestion, while the native physicians prescribe it as a stomachic 
md carminative. Its pungent aromatic odor and flavor bear a strong 
resemblance to those of common anise. 

Fenngreelc^ Trigonella fcenum-Grcecum, {Legiminosw,) is a small annual 
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plant, native of tlie south of France. The seeds of this plant were held - 
in high repute among the ancient JEgyptians, Greeks, and Romans for 
medicinal, flavoring, and culinary purposes. At present they are not 
much used, and mostly in veterinary practice. They have a strong odor 
of coumarine—the fragrance of the tonquin bean — and consequently are 
used for cattle food, and flavoring damaged hay. 

Melilotus cceruleus, [Leguminosce,) — The flowers of this plant contain ^ 
volatile odor or principle which gives the pecuUar flavor and fragrai^ 
to the celebrated Champziger or Schabzieger cheese of Switzerland. 
The dried flowers are reduced to powder, and worked up into a paste 
with the curd. 

Cardamoms.— These are the seeds of various species of Amomum and 
Mettariay of the family Zingiber acece. The cardamoms of commerce are 
oval triangular capsules, containing bright yellow seeds, which are used 
for flavoring dishes, such as soups, curries, catsup, &c. The plants are 
low-growing, with creeping roots, natives of India and the Indian Archi- 
pelago. 

Amomum oneleguetta furnishes Malaguetta pepper, or Grains of Para- 
dise. This plant is a native of Guinea and the western part of Africa. 
The seeds are very hot and peppery, and have a slightly camphor-like 
taste. They are mostly used in liquor adulterations, giving a fictitious 
strength to spirits and beer, and cannot be considered particularly inju- 
rious, compared with some adulterations. In many parts of India and ^ 
Africa they are considered thQ most wholesome of spices. Mettaria 
cardamomum furnishes the small or Malabar cardamons. These, as 
imported, consist of fruit with ovate, oblong, obtusely -triangular cap- 
sules, of a grayish or brownish-yelWw color, containing many angular, 
blackish, rugose seeds, which are white internaiUy, have a pleasant aro- 
matic odor and an agreeable taste, much valued as a condiment. They 
are also often used medicinally in conjunction with other drugs. 

Guinea pepper, — This is obtained from the fruit of Hdbzelia JStJiiopica^ 
{Anonacea^j) II tall-growing shrub of Western Africa. The fruit consists 
of a number of smooth pod-like carpels about the thickness of a quill 
and two inches in length, and when dried and reduced to powder is the 
Ethiopian pepper of the Old World. It is highly aromatic and pungent. 

Pimento^ allspice, or Jamaica pepper, is furnished by Eugenia pimenta, 
(Myrtaeece^) a native of the West Indies. It forms a high, beautiful tree, 
and is extensively cultivated in Jamaica, where the trees are planted 
in orchard-like rows, which are called pimento walks. The fruit has an 
aromatic odor, and in taste resembles a combination of the flavors of 
cinnamon, cloves, and nutmeg. The berries are about the size of a 
small pea, of a dark color, and, as seen in commerce, are surmounted 
by the remains of the calyx. They are prepared by being gathered be- 
fore they are fully ripe, and then dried in the sun, when they acquire 
that reddish-brown tint which makes them marketable. Pimento is 
used as a spice in cookery, and as a carminative in medicine. 

Nutmeg. — The nutmeg tree, Myristica moschata, {Myristicacece,) is ex- 
tensively cultivated in tropical regions for its valued products. It is 
comparatively a small tree, seldom reaching a height of more than 30 
feet. The leaves are aromatic, and the fruit is very much like a peach, 
having a longitudinal groove on one side, and bursting into two pie^ices, 
when the inclosed seed, covered by a false aril which constitutes the 
substance known as the mace, is exposed. The seed itself has a thick 
outer shell which may be removed when dry, and which incloses the 
nucleus of the seed, the nutmeg of commerce." The fruit is gathered at 
various seasons as it attains maturity." The mace, or covering, which is 
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of a fine red or crimson color when fresh, becomes a golden yellow when 
dry, and artificial heat is sometimes applied to produce this purely fan- 
ciful color, as it adds no intrinsic value to the article. The nuts are 
liable to be iujured by insects ; to guard against which they are washed 
over with lime, or steeped in lime and water for several weeks after 
gathering. Occasionally they are exported in the shell to prevent de- 
struction by insects. The most esteemed are those of Penang, which 
are about an inch in length, shaped like a damson plum, pale-brown in 
color, and furrowed on the exterior, and gray inside, with veins of red 
running through them. Penang mace is also valued above that from 
other localities ; it is usually of a pale cinnamon color when dry. Inferior 
nutmegs are those sent into market after the oil has been distilled 
from them, when they are comparatively valueless. Various ingenious 
methods of dressing up inferior nutmegs have been resorted to, for the 
purpose of increasing their value, and even a kind of artificial article 
has been fabricated by admixture of bran, clay, and powdered nutmeg, 
pressed into shape in* molds, and colored wooden nutmegs have had a 
reputation. 

Blade pepper, — This condiment has been in use from the earliest his- 
toric times, and is frequently mentioned by early Eoman writers. The 
pepper-plant, Piper nigrum^ {Piperacecc,) is a shrubby, climbing vine 
which attains a height of 15 to 20 feet. It is a tropical plant cultivated 
in the East and West Indies and South America. The plants are placed 
at the base of trees that have rough or prickly bark, or trained on stakes. 
The fruit when ripe is of a red color, but for commerce it is gathered 
before it is fully ripe, and laid in the sun to dry, when it becomes black 
and shriveled. White pepper is the same fruit allowed to remain on 
the vine until more fully matured, and the skin removed by maceration 
in water and subsequent friction 5 the pale color is sometimes increased 
by submitting the fruit to the action of chlorine. Like many other 
articles of daily use, ground pepper is frequently adulterated with mus- 
tard, ground rice, wheat, &c., and artificial pepper-corns have been man- 
ufactured with oil-cake, clay, and a little cayenne. Pepper-dust, the 
refuse and sweepings of warerooms, is used to mix with the ground 
article. According to chemical analysis, pepper contains a hot, acrid 
resin and a volatile oil, as well as a tasteless crystalline substance called 
piperine, which has been recommended as a substitute for quinine. Its 
use in cases of ague, to ward off the paroxysm, was practiced by the 
ancients. 

Cayenne pepper, — This is produced chiefly from the fruit-pods of Capsi- 
cum frutescens^ {8olanacece,) although othep species and varieties are 
used for the same purposed These are natives of South America and 
the East and West Indies, but are largely cultivated everywhere in 
warm regions, their pungent fruits being used in immense quantities in 
tropical countries. In Guiana the inhabitants eat them in such abun- 
dance as to astonish travelers. Their consumption in India is also 
very great ; ground into paste between two stones, with a small quan- 
tity of oil, ginger, and salt, they form tbe only seasoning which thou- 
sands of people can obtain to flavor their insipid rice. To form Cayenne 
pepper, the ripe fruits are dried in an oven, or on a hot platef and then 
reduced to powder in a mortar, or passed through a mill. It is then 
sifted through a thin muslin sieve, and preserved in closely stopped 
bottles. An inferior article is prepared by mixing the coarsely ground 
powder with wheat flour, which is mixed with water and made into 
cakes that are baked hard, then ground fine, and sifted. More danger- 
ous adulterations are made by adding red lead and other substances. 
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The hot taste seems to be due to a peculiar acrid fluid called capsicine, 
which is so pungent that half a grain of it, volatilized in a large room, 
causes all who respire the contained air to cough and sneeze. Chili 
vinegar is prepared by simply placing a handful of pods in a pint of 
good vinegar, and allowing the mixture to stand for two or three weeks. 
It has been observed that generous culture increases the size of the 
fruit, but impairs its pungency and acridity. Pepper-pot, or man dram, 
is an appetizing preparation of the West Indies^ in which capsicum is 
one of the chief ingredients. 

Japan or Chinese pepper consists of the fruit of Xantlioxylon piper itim, 
{XanthoxylacecBy) which has an aromatic, pungent, peppery taste. 

N'eiv Holland pepper is the fruit of Tasmania aromatica, {MagnoUacece,) 
a native of Yan Dieman's Land, where it forms a dwarf spreading tree. 
The fruit is black, very like true pepper, possessing a great degree of 
similar aromatic pungency, and is used as a substitute for that condi- 
ment. 

Long pepper and Betel pepper are furnished by Chaviea EoxlurgMi and 
C. hetelj {FiperaceWy) respectively. They are strictly tropical plants. 
Long pepper is furnished by the immature spikes of flowers which are 
gathered and dried in the sun. In chemical composition and qualities 
it resembles ordinary black pepper, and contains piperine. The leaf of 
the betel pepper is used for chewing with the betel-nut, Areca catechu. 

Capers. — Capparis spinosa{Capparidace€e) is a creeping plant, a native 
of the south of Europe. The flower-buds, and in some parts of Italy 
the unripe fruit, are pickled in vinegar, and form what is known as 
capers, w An African species, 0. Sodada, furnishes berries with a pepper- 
like, pungent taste, and when dried are used as food. The flower-buds 
of Zygophyllum fabago^ {Zygophyllacea3,) a native of the Cape of Good 
Hope, are used instead of capers, or substituted for that condiment. 
Z, coccineum has aromatic seeds, which are used by the natives in place 
of pepper. These and several other species are possessed of vermifuge 
properties. The leaves of Z. simplex are used for diseases of the eye. 
The smell of this plant is so detestable that no animal will eat the 
foliage. 

Coriander seed. — The fruit of Coriandriim sativum {Umhelliferce) is 
commercially, but erroneously, known as coriander seeds. The plant 
is a low-growing annual, native of the south of Europe. It is of the 
easiest culture; the seeds sown in spring produce plants which ripen 
their fruit in the fall 5 a sandy soil ^ is preferable. They are aromatic 
and carminative, and are used for flavoring curries and for other culinary 
purposes 5 also by distilleri^, druggists, and confectioners. 

Caraway seeds are the fruits of Carum carui, {Umhelliferce,) a small 
biennial plant, cultivated for its fruit in various parts of Europe, chiefly 
in Germany and Britain. The seed is sown as soon as it ripens, in the 
latter part of summer, and when the plants are sufficiently advanced 
they are thinned so as to allow one to each square foot of surface. The 
fruit ripens during the following summer. The seeds are used for 
flavoring purposes in cookery and confectionery, being highly aromatic. 

Ginger. — ^This well-known spice is furnished by the rhizomes of Zingi- 
ber officinale, {Zingiberacea?,) a plant much cultivated both in the East 
and West Indies, as well as in South America, Africa, and China. The 
rhizome, or woody root-stock, which forms the ginger, is dug up when 
of sufficient size, cleaned, scraped, and dried, and in this state is palled 
uncoated ginger ; but* when the outer skin is not removed from the root- 
stocks it is called coated, and presents a dirty-brown appearauce. Inde- 
pendent of this diflerence in color, which is in the mode of preparation, 
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it is supposed that there are two varieties of the species, one producing 
white, and the other darker-colored ginger. The darker kinds are 
sometimes bleached by exposure to the fumes of chloride of lime, or 
burning sulphur. Ginger when broken across shows a number of small 
fibers imbedded in floury tissue. Its well-known hot, pungent taste is 
due to the presence of a volatile oil 5 it also contains a large quantity 
of starch and yellow coloring matter, inclosed in large cells. Ground 
ginger is largely adulterated with starch, wheat flour, ground rice, 
mustard, husks, &c., in various proportions. In a young state the rhi- 
zomes are tender, fleshy, and mildly aromatic. In this state they are 
preserved in sirup, and form the delicious conserve known as preserved 
ginger,, West India gingers are preferred to those from the East Indies. 
Ginger is an aromatic stimulant, principally used as a condiment, and 
much employed in the manufacthre of various liquors, cordials^ and 
beers. An infusion, under the name of ginger-tea, is much used in In- 
dia. A'tnada ginger is furnished by the root-stocks of Curcuma amada^ 
{Zingiheracew, ) 6\ aromatica and C, zedoaria furnish zedoary tubers which 
are used as ginger, and as aromatic tonics by the natives of India. 

Turmeric, — This mild aromatic is furnished by the root-tubers of Cur- 
cuma longa^ which is extensively cultivated in China. The older tubers 
are reduced to powder, which enters into the composition of curry-pow- 
der, and is used in sauces. It is. also used for medicinal purposes, and 
as a chemical test for the presence of alkalies, which change its yellow 
color to a reddish-brown. In China it is used as a yellow dye, and the 
young tubers furnish a kind of arrowroot. Many others of this species 
furnish starchy products, and tonic stimulants. 

Idquorice. — The plant which yields the liquorice-root and paste of com- 
merce is Olycyrrhiza glabra^ (Leguminosw^) a native of the south of 
Europe. It is a herbaceous i3erennial, and is cultivated to considerable 
' extent in Spain and Italy. It is readily propagated from root-slips, and 
succeeds well in deep, light, loamy soil. Tlie roots require a growth of 
two to three years to be fit for use. Spanish liquorice is an extract made 
by slicing the root and boiling it in water ; the liquor is afterward strained 
and allowed to evaporate to a'proper consistency. It is further refined 
by redissolving, purifying, and again evaporating, and is then formed 
into quill-like rolls, and known as refined liquorice. It is used in con- 
fectionery, in breweries, and also in medicine. G, ecJmiata, and probably 
'other species, furnishes the same principle of sweetness, which is called 
^glycerine. 

i Wild liquorice. — This name is applied to Ahrus precatorius^ {Legumi- 
nosce,) a tropical twining plant. The roots furnish liquorice in the same 
manner as the roots of the true liquorice-plant. This plant is remarka- 
ble for its small, egg-shaped seeds or beans, which are of a briUiaut 
scarlet color, with a black scar indicating the place where they were 
attached to the pods. These seeds are much used as -beads for necklaces 
and other ornamental purposes. They are so uniform in size and weight 
as to be used as a standard for weighing precious stones. 

Tamarinds are the fruit-pods of Tamarindus Indica (Leguminosw,) a 
beautiful pinnated-foliaged tree of the tropics. There are varieties of 
^his tree, distinguishable chiefly by the size of the pods. The pods 
vary in length from 3 to 6 inches, and are slightly curved. They consist 
bf a brittle shell, inclosing a soft, acid, brown pulp, traversed by strong 
^oody fibers ; the seeds are again immediately invested by a thin mem- 
branous covering. They owe their grateful acidity to the presence of 
citric, tartaric and other vegetable acids. Tamarinds form an import- 
ant ingredient in the cookery of Eastern nations, as -in the curries ot 
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India. They are also used for preserving fish, which, under the namiB 
of tamarind-fish, are considered a delicacy. 

Vmilla, — The vanilla of commerce is the seed-pod of Vanilla aro- 
matica and V. planifolia^ climbing orchids of South America. The best 
is said to be produced from V. 'gUinifoUa^ a Mexican species. When the 
vanilla pods are gathered, they are immersed for an instant in boiling 
water to blanch them ; they are then dried and lightly smeared with oil 
to prevent evaporation. The dried pods, like the l3erries of pepper, 
change color while drying, grow brown, wrinkled, and soft, and shrink 
to one-fourth their original size. This aromatic is much used by con- 
fectioners, also by perfumers, distillers, &c. 
Mustard. — This condiment is prepared from the seeds of Sinapis nigra 
• and 8, alba^ fCruciferceJ natives of Europe, but introduced and grow- 
ing wild in many places here. The seeds are crushed between rollers, 
pounded, and sifted frequently, to produce powdered mustard. The 
black and the white are generally mixed, and the powder is frequently 
mixed with wheat flour and turmeric powder. The seeds contain but 
little, if any, starchy matter. Chemically, they contain a peculiar acid 
called myronic acid, which contains a portion of sulphur. 

VEaETABLE -WAXES. 

Carnauhawax is produced by the wax palm of Brazil, Copernicia ceri- 
fera^ which attaias a height of 30 to 40 feet, and with a trunk only 6 to 
10 inches thick, composed of very hard wood, used for building purposes 
and ornamental veneering. The foliage, especially the young leaves, 
is coated with wax, which is obtained by first detaching the leaves from 
the plant, and shaking them so as to loosen the wax, each leaf furnish- 
ing about fifty grains of whitish, scaly powder, which is melted in pots 
and run into cakes. It is sometimes used to adulterate bees-wax, and 
has been tried for purposes of candle-making, but the lemon-colored tint 
of the raw wax has hitherto bafided all attempts at bleaching. 

Humholdfs palm ivax, — The wax palm of I^ew Grenada, Geroxylon An 
dicola, is found growing in great abundance in very elevated regions on 
the chain of mountains separating the courses of the rivers Magdalena 
and Cauca, in New Grenada, extending almost as high as the lower limil 
of perpetual snow, which is unusual in this tribe of plants, as the palms 
generally favor tropical climates. The trunk of this palm is of grea1 
height, starting from the ground with a diameter of about 10 to 12 inch 
es, which thickness is maintained for the first half of its height ; it thei 
swells out and again becomes contracted to its original dimensions as ii 
reaches the top. These lofty trunks are covered with a coating of resin 
like wax, which gives them a whitish, marble appearance. The wax ii 
gathered by cutting down the plant and scraping the trunk with a blun 
instrument, the average yield being twenty-five pounds to a tree. It ii 
then melted and run into calabashes, in which state it forms an articL 
of commerce among the inhabitants. It is mixed with tallow and madi 
into candles, as it burns too rapidly when used alone. 

Candleberry or myrtle wax. — This product is yielded by the genus My? 
ica, which is widely scattered over the temperate regions of both hem 
ispheres ; in North and South America, Europe, Cape of Good Hope 
Northern India, China, and Japan. The plants are mostly shrubs 
with fragrant foliage. The fruits are nuts or drupes, covered wit! 
a coating of a waxy, resinous secretion, which is separated from the bei 
ries by boiling them in water, stirring them during the ebullition to faci] 
itate the separation of .the wax, which appears on the surface, and i 
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skimmed, and afterward strained through a coarse cloth to free it from 
impurities. 

Myrica cerifera and ilf. Garolinensis are North American species ; the 
latter is said to be the most valuable, giving wax of a greenish yellow 
color, of a finer consistence than the bees-wax, and yielding at the rate 
of one pound of wax to four pounds of berries. Candles manufactured 
from it diffuse a delightful odor when burning, and even for some time 
after extinction. There are several species of Myrica indigenous to 
Southern Africa, the wax from which is an article of commerce. Myrica 
faga is a native of the Azores, and furnishes wax which is frequently 
utilized in candle-making. 

Japan wax. — This hard, white wax, now a considerable article of ex- 
port from Japan, is yielded by the fruit of Elms succedanca, [Anacardi- 
acecBj) a small tree much cultivated in Japan for this product. It is softer 
and more fatty than bees-wax, and is easily kneaded its f asing point 
is from 125^ to 130^. Candles are commonly made from it by the Jap- 
anese. It is exported in square blocks averaging 130 pounds each. 
Bhus vernicifera^ also indigenous in Japan, yields the famous lacquer so 
extensively used by the people of that country for lacquering various 
articles of furniture and other wares. This substance exudes from wounds 
made in the tree, and is at fi^rst milky white, but gradually becomes 
darker and ultimately black on being exposed to the air. Nothing cer- 
tain has been made known regarding the mode of preparing it for use, 
and it is remarked that the lacquer ware now manufactured is greatly 
inferior to the ancient samples of this kind of ornamental work. 

Peetha wax. — The fruit of the white gourd of India, Benincasa cerifera 
(CucurMtacecBj) secretes upon its surface a waxy substance which resem- 
bles the bloom found on plums and some other fruits ; J)ut in this fruit 
it is produced in sufficient quantities to be collected and made into 
candles. 

Birch wax. — It is stated that the dwarf birch, Betula nana, yields a 
wax similar to that afforded by the Myrica^ and it is used for similar 
purposes. 

Fig wax. — A species of fig, Mcus cerifera (Moracece,) found in the* 
island of Sumatra, yields a kind of waxy secretion which is known under 
the name of getah lahoe, and is used for making candles. 

Wax tree ^the Cordilleras. — This is the Elceagia utilis, {Cinchonacece,) 
a lofty-growing tree, remarkable for the quantity of green resinous or 
waxy matter which is secreted by the stipules which invest the unex- 
panded buds. The wax is collected by the Indians and used by them 
to varnish useful and ornamental objects. It is first purified by immer- 
sion in hot water, and then worked until it becomes ductile. It is nat- 
urally of a yellow color, but various colors may be imparted by adding 
them to it when melted. The resin or wax when thus x^repared is laid 
on in thin layers by the aid of heat and pressure, and by means of dif- 
ferent-colored layers, placed one upon another, and cut into various 
shapes, a kind of design is produced. By first coating the object with 
a layer of silver foil a fine metallic luster is developed. 

The following table shows the value of the articles named respect- 
ively, imported and enteriog into consumption in this country during 
the fiscal year ending June 30, 1869 : 



Croton oil $5, 618 00 

Origanum 13, 696 00 

CitroneUa 22, 564 00 

Cajeput 1,207 00 

Palm and cocoa oU 232, 354 . 00 



Almond oil $7, 260 00 

Cassia on 17, 318 00 

Cinnamon oil 588 00 

Castor oil 21, 891 26 

.OUveoU. 521,117.50 
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Anise oil $13, 930 00- 

Linseed oil 70, 648 00 

Bergamot oil 130, 386 00 

Gamboge 9,367 00 

AsafcBtida 5, 215 00 

Jalap 8,939 00 

Manna 4, 115 00 

Aloes 15,626 00 

Tola balsam 3,445 00 

Mastic 2, 615 00 

Balsam copaiba 27, 892 00 

India-rubber 2,672,569 00 

Guttarpercha 15, 587 00 

Tea 12,889,383 30 

Chocolate 4, 550 00 

Cocoa 210,939 81 



Cofifee $22,779,574 46 

Chiccory 126,794 31 

Cinnamon 1,821 40 

Cassia and cassia buds . - - 178, 822 00 

Cloves 42, 093 10 

Fenugreek seeds 3, 089 00 

Cardamom seeds 23,998 00 

Pimento ' 54,527 25 

Nutmegs 205, 128 85 

Pepper...- 299,813 15 

Cayenne pepper 7, 518 83 

Coriander seed 3,768 00 

Caraway seeds 24,889 00 

Ginger 100,140 10 

Vanilla beans 42,505 00 

Mustard 63,731 25 



THE OPIUM POPPY. 

Prom experiments which have been made in the cultivation of the 
P^>PPy ^ several of the States, it is evident that opium of good quality 
can be produced in this country. Good Turkey opium is worth at whole- 
sale $10 50 to $11 per pound, and $20 to $22 at retail. The importa- 
tions into the United States during the year ending June 30, 1870, 
amounted to 254,609 pounds, valued at $1,776,908. There has been a 
gradual increase in the importation from year to year, corresponding 
to the increase of population. If a portion of the opium employed by 
the medical profession could be produced in our own country it would 
afford a pleasant and, doubtless, profitable employment to persons of 
smaU means, as no capital is required in outlay for machinery in the ordi- 
nary mode of collecting it. The aim should be to produce a prime 
unadulterated article by scarification, and in this way to establish a 
reputation for the production of opium of the best quality. Reckoning 
thirty pounds to an acre, at $8 a pound, the income would be $240, a 
sum which is far above the value of most cultivated crops. 

SPECIES AND CULTURE. 

All species of the poppy yield opium, but not in equal quantity, nor 
of the same quality. The common garden poppy {Papaver somniferum) 
is the species cultivated in Turkey^ India, and in this country for me- 
dicinal purposes. There are two principal varieties of this species, one 
with white seeds and usually with white flowers, and the other with 
black seeds and violet or red flowers. The former is generally culti- 
vated for opium, and the latter for oil, although both products may be 
obtained from each variety. The poppy thrives best on a light sandy 
loam, and is not an exhausting crop. In the commencenient the*ground 
should be prepared as for garden culture, and enriched with a liberal 
supply of nitrogenous manures. V^hen the plant has arrived at full 
maturity at the end of the season it decomposes very quickly ; and, if 
plowed under, is said to furnish, after the first year, a very large pro- 
portion of the manure necessary to keep the ground in good condition. 

The mode of culture usually adopted in this country differs in some 
particulars from that pursued in Turkey and India, where the seeds are 
sown broadcast, and thinned out to such distances as best suit the con- 
venience or the taste of the cultivator. It has been found with us most 
convenient to sow .the seeds in drills about eighteen inches apart, and 
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to thin out to six or eight inches between the j)lants. In order to get 
as many plants as possible on a given area, some prefer to make the 
first two rows a foot ai>artj and then to leave a space of eighteen inches, 
thus alternating throughout the field. Three or four ounces of seed are 
said to be sufficient to sow an acre, but in order to insure a " good 
stand'' a much larger quantity is generally used. The covering should 
be very slight, not exceeding one-fourth of an inch. The time lor sow- 
ing should be such that the plant may mature its blossoms and the 
opium b6 gathered in the dry season of the year ; for, if the soil is web 
at the time of blossoming, opium will not l3e formed in large quan- 
tity, nor will it be of good quality. The plant matures sufficiently for 
gathering its opium in ninety to one huudred days. In Jefferson County, 
Sfew York, the time of sowing is from the 5tli to the 20th of May 5 at 
Benares, in Hindostan, in November. In the former place the flowers 
mature in July ; in the latter in February, before the rainy season 
commences; therefore a favorable season is secured for maturing and 
gathering the opium. * 

COLLECTING THE OPIUH. 

No other process yet devised for collecting opium has proved equal to 
that of scarifying the capsules, A knife has been invented which is 
said to be well adapted to this purpose. It has four lancet-points lixed 
in the end of a wooden handle, the end being curved in such a manner 
as to conform to tlie sx)herical shape of the capsule, and the blades of 
such length as to penetrate only through the epidermis, or outer skin. 
A deeper incision w^ould be injurious. The capsule is held in the left 
hand, and the knife applied at the bottom and drawn upward, making 
four incisions at once. Some make three incisions and others one, hori- 
zontally around the capsule, and think more opium can bo obtained in 
this way than by making them in a vertical direction. Some practical 
culturists say that the most favorable results can be obtained by mak- 
ing one spiral incision around the capsule, from tl?ie top to the bot- 
tom. When the incisions are made vertically the operation may be 
performed from two to six times during the season on each capsule, 
according to its size and yield; but, when they are made horizontally 
or spirally, one operation on each capsule is usnaliy found sufficient to 
extract ail the opium 5 and it is asserted that the experience of Euro- 
I)can culturists has proved that one incision is as ef ectual as three or 
four. The process of scarifying tlie capsules must commence in a few 
days {liter the petals of the' fioVers have fallen. The first part or mid- 
dle of Hho afternoon is usually selected for scarifying, on the supposi- 
tion that the dampness of the night is more favorable to the exudation 
of the opium than the dry atmosphere of the day. The opium exudes 
in the form of white tearsj and hardens into a brawn substance around 
the incisions. It is scraped off the next morning as soon as the dew is 
ofl', with the crooked blade of a small knife, and placed in a vessel pre- 
pared to receive it. This is the best quality of opium. When it has 
hardened to a convenient consistency it is worked into balls, and may 
be ready for market in forty-eight hours after being collected. 

Another mode of extracting the opium is by grinding or pounding the 
capsules, a little water being added, and then expressing and straining 
the juice, and evaporating it by a gentle heat. The watery portion will 
l)ass oif, and the iuvSpissated opium will be left in the vessel, A more 
detailed aecount of this iirocess is taken from the Scientific Press, as 
follows: 

In coilcct-ing opium by expression tho capsules aro cut from the vstcms and gi'ouncl or 
innsbed to a poniacc. The vat for holding it should ho Uncd with tin or brafss. Before 
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T>nttin<^ tbo pomace into tlie presS; Iialf a. pint of alcoljol is added to cveryforty orfrfty 
DOiinds of T)omacc, tlio whole being ^^ell stirred together and allowed to stand for 
about an hour. Tlio mass is then ready for the preys. The laeoliol uweii unites with 
tho iuiee aiul renders it lirunid axid more easy to be talien away troiii tiie pomaec by 
tho action of the press. Tho luiiiid, as it eomes from tho pomace, is rcecived into a 
^--settlor" in %vhich it should be allowed to stand about one hour; during which tnno 
tho o-roen matter of the plant will settle to the bottom, so that the opium liquid may 
be drawn off from the surface by lancets properly airauged for the purpose. Thm 
should be immediately placed in shallovv- tin nana, so as to stand about halt an mch 
deep, and tho pans arrani^ed on suitable racks in a dryiug or evaporatmg room. Ihis 
room should bo tight, and so arranged that the heat and moisture may escape t!:om a 
single opening at or near the top. The temperature should never be allowed to lull 
below 130^ F., nor to exceed 160^. If the heat gets too Ioav the juice will l)ecome sour 
and spoiled; if too high it will Bcald. The evaporating process muf>t be carciully 
watched day aud night'nntil completed, and it J?hould be continued until ihe opium is 
dry enough to be scraped from the plates, care being talien not to iiRow it to get too 
dry lor that o):>eration. When taken from tlie pans it should be mokleu iulo balls ol 
about one pound weight, \v hen it is ready for market. In cutting the capsules lor 
grinding, care should bo taken that they be as ripe as is required lor colleetiug opium 
by scaTiiication. 

' ^Sometimes, wlicii the scarifying process lias 'been continued till tlio 
iiiicc ceases to exude, tlie caps^ules arc then cut if om theiv Bteinf^ and tbe 
rcmaiuiDg ov'mm extracted by the foregoing process, but the product m 
int<3rior, aud isofteu used for tho extraction of morphia, or sometimes 
fraudulently for adulterating opium of good quality. Although a larger 
quantity of opium can be obtained by the evaporating process than by 
gcarificationv in all cases the quality is inferior and the seeds are lost, 
which are worth about one-third as much for oil as the opium ob- 
tained, 

QUALITY Am> CLIHATE. 

The quality of opium is generally estimated by the quaiitity of mor- 
phia which it contains. A certain amount of heat is necessary in the 
cultivation of the poppy in order to produce opium of the best quality 
and in the largest quantity. This re(iuisito is commonly supposed to be 
found only in what may be called warm cliinates. The poppy is exten- 
sively (^.ultivated for opium in Asiatic Turkey, India, Egypt, and France. 
Turkey opium, most of which is obtained from Smyrna, has the highest 
reputation for mediciuai purposes, and is that which is principally used 
by physicians i'u this country. It is declared, however^ on the best au- 
thority, that opium is produced in France fully equal to tlie best quality 
from Smyrna, and is less frequently adulterated than that obtained from 
the latter place. The mean annual temperature of the opium districts of 
tho foregoing countries, named in. their order, is res]y3ctively 05o, 80^, 
750, and^ 50o* There are doubtless other conditions besides temperature 
which are essential to the production of opium of tlie first quality, as 
soil, equability of climate, and a proper proportion of wet and dry 
weather — things which can be accurately determined only by actual 
trial in the diilerent localities in wluch it is proposed to cultivate it. 
We give the results of analyses of dried specimens of opium from the 
countries namedj recently made by M. (kiibourt, in which he gives the 
]:>ercentagc of morpliia foxuid in each, as follows : Turkey opium, from 
Smyrna, 'highest percentage, 21.40 ; lowest, 11.70 ; mean, 14.78. India, 
from Patna, highest, 7.72 5 lowest, 5.27 j mean, 0.45. Egypt, from Alex- 
andria, highest, 12.21 } lowest^ 0.8I ; mean, 0.01. France, from Amiens, 
highest, 22.28 ; lowest, 14.83 5 mean, 17.09! The mean percentage here 
given of each kind of opium is the mean of all the specimens analyzed, 
and therefore does not in every case correspond Avith the mean of the 
highest and lowest. From an examination of the mean temperature of 
the climates of the countries named, it will be seen that the opium of 
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India and Africa, wliicli liave tlae hottest climates, is of the poorest 
quality ; while that of Turkey and France, which have the coldest, is 
the best. Id India the average yield of opium per acre is said, by 
good authority, to be from twenty-live to forty pounds avoirdupois. 
In the department of Somme, in France, 40,000 acres are cultivated 
annually with the poppy, and the good opium sells at wholesale for 
$8 to $10 per ponnd, according to the quality. At a standard of 10 
per cent, of morphia it will sell tor $7 to $7 50 per pound. Besides 
the opium extracted from the capsules of the plants cultivated on this 
large area of land, the seeds have some years been sold for about 
$896,000 for the oil which they contained. The average yield of oil 
from the seeds of capsules which have not been scarified is 25 f o 27 per 
cent., and it is considered better for salad oil than most olive oils sold 
in the market. Seeds from scarified capsules should not be used for 
planting, as their vitality has been much weakened by this process, and 
the plants which they produce are correspondingly feeble. They yield 
only about two-thirds as much oil as other seeds. The poppy is also 
cultivated in Germany on a large scale, both for opium and ibr oil. Its 
culture commenced only a few years ago, but so great has been its suc- 
cess that the opium produced there has nearly supplanted the use of 
the foreign article. From Germany it passed over to France, and there 
are now 60,000 to 70,000 acres under profitable cultivation in the latter 
country. 

In Jefferson County, New York, one-fourth of an acre, planted with 
the poppy, produced twenty-seven pounds of opium in ibur years, 
equal to one crop of twenty-seven pounds per acre, which, at $10 per 
pound, would amount to $270, as the income of one acre of land for one 
year. Specimens were sent to New York for analysis, and the percent- 
age of morphia was found to be eciual to the average of the best im- 
ported. The grower thinks it will pay to cultivate the poppy in this 
country, if the work is conducted with proper skill ; and that he can get 
more money from one acre of land planted with poppy than from three 
acres with any other crop which he has ever seen. A man of small 
means, who will cultivate it with skill and perseverance, can make it 
profitable. A capable boy can cultivate a quarter of an acre easily, 
it requires no more weeding and hoeing than any garden crop. Good, 
rich land is required, which should be pulverized and leveled as for 
onions. He sows in drills as given in our second method, and th^ns out 
to six inches between the i)lants. The young plants which are thinned 
out make excellent greens, fully equal to the beet or the spinach. 

Dr. E. Lewis, of Topeka, Kansas, cultivated the poppy in York Coun- 
ty, Pennsylvania, and gives it as his opinion that opium can be profita- 
bly produced in the latter State. He makes one incision horizontally 
around the capsules soon after the petals of the flowers have fallen, and 
usually performs the operation only once upon the same capsule j but 
if it is large he would perform it twice at different times. 

Mr. W. il. White, of South Windsor, Connecticut, has cultivated the 
poppy, on a small scale, in the garden. After the petals have fallen he 
makes five, six, or more slight cuts in the. capsules from top to bottom, 
a little before noon. A few hours after the incisions have been made 
the opium is scraped off and allowed to stand for a short time, when it 
is worked into baUs. Families in that State sometimes collect it in this 
way for their own u:se as a medicine for their children, and find that 
it answers all the purposes of the opium of the shops. A ball as 
14 A 
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large as a small pea is frequently obtaiiied from tlie heads of a mngle 
plant. 

The cultiyation of the poppy is becomiiig: an important industxy in 
Vermont, espeGially in Addison County, on Lalie ChamplaiQ. Mr. Bob- 
bins, of Hancookf has cultivated it for some years, and speciiQens of 
hia opium have yielded 15.75 per cent* of morphia. Two years ago Mr, 
Monkton, who resides, near th^ of Middlebury, raised $3,000 

worth of opittin. Mr. W. O, Wilson, of Monkton Eidge, has been culti- 
vating it for five years^ and has derived a handsome profit from the sales. 
On one farra in East Middlebury there are several acres under cultiva- 
tion, and the business is gradually cxtemiing throughout that part of 
the State. 

Mr, Baudrye, of ]Srevato, Marin County, Califoruiaj has just com- 
menced the culture of the poppy in that town. Specimens of opium 
analyzed yielded 5.75 per cent, of morphia, which, though small, is 
nearly equal to the average of opium from India, Mr. Baudrye sold 
his opium in California for $7 per pound. Mr. Guillardon, of Lower 
Lake, Lake County, has thirteen acres planted with the poppy, which 
he is cultivating both for opium and oil* A gentleman who is familiar 
with opium culture in India and Germany thinks the middle and 
southern portions of California are unsurpassed in soil and climate: by 
aiiy country for thie production of opium, and that "with a little irriga- 
tion tTO crops miight be raised yearly^ 



THE BEET-SUGAR INDUSTRY. 

After a series of preliminary disappointments and failures, such as 
embarrass almost every improvement, the economic difficulties of the 
beet-sugar industry seem to have been measurably overcome. Much 
still remains to be done, but from the restdts already attained capital 
finds fair inducements for more extended investment, both in the cul- 
tiijpe^aM the mahufacture. Three establishments — one at Chatsworth, 
IliiiidiSf 6ne third in Sauk County, 

WiscOhsm:--^a^ m quality of sugar with suMcient 

success to render futi^^ Other manufacturing en- 

terprises have been projected, while in many places the experimental 
culture of the beet has been inaugWated with a view to manufawstto 
At Ghatsworthj inincfisyia: 1864, Messrs. Gennert purchased iw0;thoiv 

/sand acres of land and ;e^6cted a Man^^^^ They subijequently 

sold out to an ass66iatioii called "The Germania Sugar-Beet Company.'^ 
This establishment has motivje^ and machinery sufficient to work 
up fifty tons of beets gi3r day^^^^^^^^ 1866 they raised four thousand tons 
of sugar-beets on four hto&ed acres, at mi^^^^^ of $4 per 

ton. Since that time, however, the cost of productioii is said to have 
b|^h reduced to $2 70 pei? ton, through the i^ntrodaction of machinery. 
The crop of 1870 oovered only three huiidred< and thirty acres, of which 
oiie huttdi^ aud thirty proyed an entire f^cire through the droughty 
l^fe^y^^ftft^iiwohuiidrM- p^ seed used is. known 

: istfii^tfife^^^l^^ was imported specially for this enter- 

prise* Id '-^^^ to decrease the size of th<^ beets, and thus obtain a 

"larger ptil^ktaga of sugar, the seed is sown quite "thickly^ and;the 

, rjbots in ordinary^asons do not exceed one and a half or two pauEds 
SiabliV'rByallbwMag ftihe beets to grow large the crops may be raised to 
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an average of twenty-five tons per acre, bat tlio clecliQe of saeoharine 
properties counterbalances the increase in quantity. The average crop 
of the two hundred productive acres in 1870 was about nine tons, but 
the beets were much richer in sugar than in wet se;asons. Much labor 
is saved in harvesting the beets, by a simple cantrivance admitting the 
application of horse-power. The roots are preserved in pit^, and pro- 
tected from the frost until the manufacturing season approaches. 
Hand labor in cultivation is almost entirely confined to thinning out the 
beets. The full success of the enterprise, however, can be secured only 
by the extension of sugar-beet culture among the farmers, to whom it 
recommends itself by several economic advantages. Its beneficial in- 
fluence upon the soil, and the cheap stock-feed which it furnishes, will 
doubtless attract the attention of the meat producers of Illinois. 

The sugar already produced at Chatsworth is highly recommended. 
The first yield was placed in the Chicago market without brand, and 
was pronounced by experts to be equal to A 1 liJ^ew York sugar, readily 
bringing the price of that article. From the beginning, a fair article of 
sugar was made by this establishment, but in the earlier efforfcs the 
expense of the i)rocess overbalanced the market value of the product. 
This has been attributed to injudicious management of the enterprise in 
its earlier stages, and to a too rigid adherence to the ideas and formulie 
of European industry. The present superintendent, Mr, Jonathan Per- 
riam, is a native American and a Western farmer. He seems to have 
overcome, to a great extent, the praictical obstacles in the way of the 
economic success of the enterprise. In a letter to this Department, 
dated January 2, 1871, he states : <^ The continued lack of water puts us 
to the most serious disadvantages in the manufacture." He further com- 
plains of the necessity of depending upon foreign laborers who do not 
understand our language, nor appreciate the necessi ty of economizing." 
He hopes by the extension of machinery to overcome this latter diffi- 
culty, and expresses his decided opinion that ^'beet-sugar, upon favor- 
able soUs, with plenty of good water for manufacturing, will be a success, 
in a business point of view, if economically managed." It is proposed 
to remove this establishment to a location having a soil better adapted 
to the growth of the sugar-beet, and one with a more abundant supply 
of water. 

Great confidence is felt upon the Pacific coast in the final success of 
the beet-sugar industry in that region. Ten years ago Mr. George 
Gordon, since deceased, exhibited at the fair of the Mechanics' Institute, 
in San Francisco^ a superior article of beet-sugar. Still later, Mr, Olms 
Sprechman, of the California sugar refinery, imported beet seeds from 
Germany and France, and made a liberal distribution of them among 
the farmers of California, stipulating for a specific quantity of beets in 
return, with information as to locality, modes of culture, &c. With these 
beets critical and scientific experiments were made by machinery. It 
was found that alkaline elements in the soil deteriorated th^ practical 
value of the roots. This result so discouraged Mr. Sprechman that he 
abandoned the enterprise, Mr. Gordon proposed to resuscitate it, but 
prior to commencing operations he associated with hini Mr. Sprechman 
aud a Mr. Wentworth, with whom he visited Europe to observe the beet 
culture and sugar manufacture on that continent. They never renewed 
their efforts in this country. 

In the spring of 1870 Messrs, Bonesteel, Otto & Co., who had been 
engaged in the beet-sugar enterprise at Fond du Lac, Wisconsin, were 
induced to remove to California, where they organized the Alvarado 
Beet-Sugar Manufactory^ at Alvarado, in Alameda County, under the 
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auspices of a company of capitalists, who had invested $250,000 in the 
enterprise. The initial results of this movement were so flattering as 
to give rise to some extravagant anticipations. One enthusiastic jour- 
nalist predicted that in five years California would be a sugar-exporting 
State. The Alvarado company now occupy a three-story building, 150 
feet long by 50 feet wide, with a boiler-house 59 feet by 50, and a bone- 
coal house 75 feet by 40. The machinery is sufficient to work up fifty 
tons of beets per day. The motive power is. furnished by four tubular 
steam-boilers, each 16 feet long and 54 inches in diameter. These drive 
the three steam-engines, of which two are 14 by 30, (first-class finish,) 
and one 16 by 12. The apparatus embraces vacuum pans, saturation 
pans, air-pumps, filters, filter-pumps, beet-grater, beet-washing machine, 
beet-breaking machine, tanks for elevating sirup and sugar from one 
floor to another, and a number of sheet-iron tanks for various purposes. 
An abundant supply of shafting, pulleys, pipes, pumps, and other 
fittings incidental to a complete sugar manufactory and refinery have 
been provided, enabling the company to transform the beets w^o fine 
granulated sugar within twenty-four hours after their reception. 

Through delay in receiving that portion of the machinery which had 
been ordered from Germany, the manufactory did not commence opera- 
tions until Tuesday, November 15, 1870. On the following Thursday 
many friends of the enterprise assembled to witness the first turn-out 
of sugar. Anxiety and unbelief were the prevailing expression, both 
of voice and of countenance, as, at 10 o'clock a. m., the contents of one 
of the large pans were emptied into one of the sugar centrifugals and 
set in revolution. In less than three minutes the white sugar began to 
crystalUze, doubt ga^e way to enthusiasm, and all present pronounced 
the sugar superior to cane sugar. Some allowance, however, must be 
made for the excitement of the occasion. 

In this establishment the beets are first thoroughly washed in a cyl~ 
inder composed of slats, one end of which is depressed in a tank of 
water. By revolution upon its axis, the beets, rubbing constantly upon 
each other in the water, are thoroughly cleansed by the time they reach 
the lower end. They are then elevated to the grater, a formidable piece 
of machinery upon the third floor, furnished with a rasp which revolves 
1,500 times per minute. Against this rasp the bright, clean roots are 
pressed, and in a very short time are reduced to a fine watery pulp, 
which is then drawn off into the centrifugals below. Of these there are 
ten, each revolving 1,200 times per minute, and thoroughly separating, 
by their rapid movement, the juice from the pulp. The former passes 
through large troughs into defecating pans j the latter is removed through 
a spout into the dried-pulp room below. In the defecating pans the 
impurities of the juice are absorbed by a preparation of lime ; thence it 
runs into two close upright boilers, called by the French montejus. These 
are located on the lower floor, and by steam pressure elevate the juice 
to large filter-piresses in the second story. It then passes into the satu- 
rating pans, where the lime, previously absorbed in the clarifying pro- 
cess, is eliminated by an infusion of carbonic acid gas. It is then 
filtered through animal charcoal, whence it passes into two evaporating 
pans, and is subjected to a boiling heat till it reaches the proper con- 
sistency. It is then drawn off into iron tanks to cool and crystallize 5 
affcer which it is placed in an open upright cylinder, in which an iron 
axle with projecting aitos slowly revolves, mingling the entire mass 
into a sort of heavy molasses. The sirup is then expelled by a rapid 
revolution in four sugar centrifugals, the residuum being "first-class'^ 
sugar, ready for market. The ejected sirup is again placed in the cen- 
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trifugal and " second-class" sugar is produced. The process is repeated 
for the third and som<5times for the fourth time. 

The heavy-lifting operations of this establishment are all done by 
steam raised from the screenings of the Monte Diable coal mines, about 
nine tons of which are consumed daily. The working force embraces 
about thirty white men, and as many Chinese. The greatest economy 
of material is strictly observed in all parts of the process. The scum 
of the defecating pans is removed, and subjected to a separate filtering 
process, when its residuum is allowed to mingle with the defecated 
juice. The machinery, so far, has worked remarkably well. 

The success of this enterprise being greatly dependent upon an abun- 
dant supply of raw material, the company have engaged extensively in 
the culture of the beet. About eight hundred acres of their land will be 
planted in beets during the season of 1871, for which a full supply of 
seed has been imported from Germany. This arrangement is pro- 
visional, and will be superseded when a sufficient number of farmers 
can be found competent and willing to engage in the culture. Allow- 
ing an average of twenty tons of beets per acre, and an average yield 
of 8 per cent, of sugar, the company will have a sufficient supply of raw 
material to enable them to operate at least three hundred days in the 
year, and nearly two and a half millions of pounds of sugar to pro- 
duce. 

This union of diverse processes of production, embracing both raw 
material and finished product, is not in accordance with that principle 
of division of labor which has enabled modern industry to achieve its 
splendid results. It is to be hoped that the agTicultural part of the 
enterprise will soon be assumed by agricultural men. The Mitchell 
nursery, near San Jose, has produced fifty tons of good beets per acre. 
The present price of roots at the Alvarado factory is $3 50 per ton. A 
product of twenty tons will realize $70 per acre. 

The Alvarado Company has hitherto confined its attention exclusively 
to the German beet. Experiments will be made with other seeds to dis- 
cover the variety best adapted to the soil. 

An estabUshment has been in operation at Sacramento, and during 
the past year a considerable quantity of sugar has been produced, but 
expenses have not been realized, and an assessment of $2 per share has 
been made upon the stockholders. This company has been paying $5 
per ton for beets; $1 50 more than was paid'by the Alvarado Company. 
The difficulties that embarrass the enterprise seem to be in the beet cul- 
ture of the neighborhood, and in the low percentage of sugar secured. 
The experience of the proprietors leads them to conclusions very different 
from those of European beet-growers. The latter obtain the maximum 
of saccharine matter in the latest growth prior to autumnal frosts. The 
beets grown here lost half their sugar during the last six weeks of their 
growth. Perhaps in the adjustment of this difficulty the beet cultui^e 
here may find its final opening to success. 

Under date of December 29, 1870, Tyler Beach, secretary of the Santa 
Clara Valley Agricultural Society, informs this Department that, under 
the auspices of that society, a beet-sugar company has been formed, 
with a capital of $200,000 for the manufacture of beet sugar at San Jose, 
California. He solicits from this Department a variety of beet seeds, in 
order to test by actual experiment the adaptability of each to the soil 
and climate of that locality. In answer to this request four varieties of 
seeds were sent. This enterprise is prosecuted by intelligent and care- 
ful business men, who, with the experience of the Alvaisado Company 
before them, entertain strong hopes of jsuccess. 
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Sugar-beet culture has been commenced in Colorado with very prom- 
ising initial results. Reports of enormous yields are received, two 
cultivators having secured over seventy tons per acre. Farmers were 
sanguine as to their ability to raise an average of fifty tons. Their 
quality is now being tested at Chatsworth, Illinois. Efforts are being 
made to establish a manufactory in Colorado. 

The value of success in industry may be partly estimated from our enor- 
mous importation of foreign sugar. During the fiscal year ending June 
30, 1870, we imported 1,160,400,114 pounds of brown sugar, 151,520 
pounds of refined sugar, 36,161,935 pounds of melado and sirup of sugar- 
cane, 55,820 pounds of candy and confectionery, and 56,373,537 gallons of 
molasses. The total declared value of these imports was $69,827,884. 
Our domestic sugar-cane, beet, maple, and sorghum did not amount to 
one-eighth of this aggregate. Europe, from the expansion of her beet- 
sugar production, now supplies one-half of her home demand, and the 
industry is extending into England upon a scale which promises to 
rival that of the continent. We see no reason to doubt that we, with 
our abundant natural resources, may be able to do fully as well as 
Europe. Estimates by French statisticians prior to the insurrection in 
Cuba place the world's aggregate sugar production at 2,300,000 tons, 
one-third of the whole amount being assigned to Cuba. The industry 
of the cane-producing countries of the world, from which the great 
mass of our import is derived, is mostly in a rudimentary or in a 
disorganized condition. Slave labor still exists in Brazil and the Spanish 
West Indies, while the emancipated labor of other regions as yet works 
at a disadvantage, not having been systematized or adapted to the con- 
ditions of a progressive civilization. The reorganization of this free 
labor has been in progress for many years, yet it is not so far advanced 
as in our Southern States after an interval of only five years of peace ^ 
nor does it present any prospect of a more rapid reconstruction in the 
fulture. Hence, though enjoying the exuberant natural resources of a 
tropical soil and climate^ these foreign sugar industries will work at an 
essential disadvantage with our own. The insurrection in Cuba has 
desolated the finest portions of the island, and the financial condition of 
the sugar interests is critical. Of 1,800 plantations it is reported that 
scarcely 1 per cent, is free from mortgages, and that operations are pros- 
ecuted at such a disadvantage as to return not over 4 per cent, on the 
capital, while money loans 'cost 9 per cent. Into this breach, then, the 
beet-sugar industry of the United States should at once be thrown, and 
the best use be made of its excellent opportunity. 

The value of the beet-sugar manufacture, as an aid to stock fattening 
and to intensive culture, has frequently been mentioned. Both leaves 
and pulp furnish valuable food for stock. Dr. Yoelcker, in the Journal 
of the Eoyal Agricultural Society of England, gives the following 
analysis of beet-root pulp, from Mr. Duncan^s experimental crops at 
Layenham: 

Water 70.11 

Flesh-forming BTibstances, (containing nitrogen) 2.25 

Sugar 3.39 

Mucilage - 

Digestible vegetable fiber ^ 15.13 

Wood fiber 5.32 

Ash - 1-87 

100.00 



35i© best root contains 15J per cent, of solid matter, while, from the 
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above analysis, it appears that tlie pulp yields nearly 30 per cent. This 
is account^ for by the fact that in the process of manufacture the resid- 
uary product has lost a large proportion of its water. The pulp obtained 
from 20 tons of beets would amount to about 72 cwt. yielding about 
21.6 cwt. of solid matter. According to the same authority mangel-wurzel 
contains but 11 per cent, of .solid matter, and a crop of 20 tons would 
yield but 44 cwt. Hence the pulp alone of an acre of sugar beets would 
be nearly equivalent in solid material to a half crop or 10 tons of man- 
gel-wurzel. Dr. Voelcker estimates that in availibility for stock feeding 
a ton of pulp equals li tons of sugar beets, or 2 tons of common beets. 
Another English agricultural writer estimates the value of 20 tons of 
sugar beet, as stock feed, as equal to that of 30 tons of mangolds. The 
agricultural branch of the sugar industry has many elements of pros- 
pective profit, The skill of our manufacturers will keep pace with our 
agricultural production in simplifying, cheapening, and extending th© 
processes of extraction. From all present indications no reason appears 
why our beet-sugar production should not at least equal that of Europe, 
if not greatly surpass it. 

THE BEET-SUaAB FBOaBES$ IN EX7B0PE. 

• Professor Church, of the Royal Agricultural College of England, at a 
late session of the Cirencester Chamber of Agriculture, presented some 
statistics of the beet-sugar interest in Europe. The entire yield of the 
continent in 1869 was over 611,000 tons from 1,800 sugar manutactories. 
The sugar beet is cultivated from the Atlantic to the Caspian, and 
nearly as far north as the Arctic Circle. One variety sprouts at 44^ P., 
and will bear, without injury, a brief exposure to the temj^erature of 32o. 
The average yield per acre varies in different countries. In Austria it is 
ten tons; in France, twelve; and in Prussia, fourteen. In some Depart- 
ments of France, however, the average is very much greater. An 
agriculturist in the Department of the Seine reports an average of thirty- 
eight tons on- his own farm and upon several neighboring farms. A 
German agriculturist, under an improved mode of culture, claims an 
equal average. Experiments in Ireland indicate average crops of sixteen 
to forty tons per acre, with a percentage of saccharine matter as high 
as sixteen. It is probable that England and Ireland are capable of 
growing large crops of the sugar beet with a high percentage of saccha- 
rine matter. In France, during 1869, the entire product of beet-sugar 
manufacture was about 300,000 tons, which, at $125 per ton, or 6J cents 
per pound, amounted to $37,500,000. To this add about $2,500,000 for 
molasses or rough treacle, available for spirit distillation, and the 
saccharine product of the country amounts to $40,000,000 per annum. 
The number of manufactories had increased from twenty-nine in 1827 
to three hundred and thirty-six in 1860^ and to six hundred in 1869, 
besides five hundred spirit distilJLeries. 

Another gentleman stated that in the neighborhood of Douay, a great 
sugar market of France, a ton of beets would yield twenty gallons of 
spirit, and the pulp would pay for the manufacture and the interest on 
the capital. Some land yielded thirty ton» per acre, and the beet had 
been grown for fifteen years in succession. The Silesian white beet was 
preferred to the red beet, yielding a greater percentage of sugar. A 
sugar manufaetory and distillery, worth abfout £20,000, would work up 
10,000 tons of beets per annum. Under one system, however, a distillery 
might be erected at a cost not exceeding £1,600. In England this 
industry produces twenty tons of beets per acre, and four hundred gal- 
lons of spirits, which at 10s. per gallon woold^seeure a revenue of £200. 
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or $1,000; per acre to the government. The presence of a sugar manu- 
factory or distillery always made money plenty in the neighborhood, 
though the French agriculturists are generally a poor class. 

In regard to the development of this industry in England, Professor 
Church states his belief that all former failures in raising the beet were 
the result of mistakes in the process of culture, and were in nowise due 
to any lack of adaptation either of climate or soil. The culture will 
ultimately be as successful as on the continent. English farmers will 
yet grow from twenty to thirty tons per acre, getting 16s. per ton, and 
receiving back pulp for stock-feeding at 13s. per ton. The crude liquor, 
embracing four-fifths of the potash abstracted from the soil, will prob- 
ably be given to the farmer for a fertilizer, on condition of merely carting 
it away. 

The Professor contends that thorough culture is essential to success. 
It would be necessary to experiment fully and accurately to determine 
which variety of the beet is best suited to the soil and climate. The 
soil must be finely pulverized and free from stones. The tendency to 
too great a production of leaf should be restrained, as this diminishes 
the percentage of sugar. A good root will sink in water. The grow- 
ing roots should be so earthed up that their color will not be distin- 
guishable, for the reason that when raised above the soil there is great* 
resistance to the formation of the tap root ; the plant will not develop 
itself regularly, and the result is a root forked and contracted and poor 
in sugar. The top layer of an exposed root will yield only 5 per cent, 
of sugar, the next layer 6 J, and so on to 16. or 18 per cent, in a beet yield- 
ing but 10 per cent. 

He holds that a mixed soil, not too easily dried, is best for the beet. 
The alkaline matter should not be in large proportion for sugar, but for 
spirit manufacture this circumstance is not so important. Deep plow- 
ing is a requisite to success, and even double plowing is desirable. 
Seed should be sown by the middle of April. A fair average yield 
would be twenty tons of beets and fifteen tons of leaves. He stated that 
these twenty tons of beets would remove from an acre of land one hun- 
dred and eighty pounds of potash, fifty pounds of phosphoric acid, 
thirty-two pounds of magnesia, eighteen pounds of sulphuric acid, and 
sixty-seven pounds of nitrogen. Thirty-five bushels of wheat, weighing 
sixty-two pounds each, would take from an acre of land only twelve 
pounds of potash and eighteen pounds of phosphoric acid, or but thirty 
pounds of solid earthy matter; and that, while twenty tons of beets take 
away three hundred and forty-seven pounds of solid matter and nitro- 
gen, their leaves extract nearly five hundred pounds more. Of these, 
potash and phosphoric acid are the most valuable ingredients of the soil, 
and their waste should be supplied by manuring with the refuse matter 
of the sugar manufacture. The waste liquor of distillation alone con- 
tains three-fourths of the abstracted potash. The manure of animals 
fed upon the pulp and the leaves would nearly embody the remaining 
fourth. 

Of beets sown on the grounds of the agricultural college, the manure 
having been applied for foiur years, the following percentages of sugar 
wero found in harvestings at different periods, viz : August 10, 8.70 per 
cent.; August 24, 9.20; September 7, 9.77; September 21,10.48; Octo- 
ber 5, 12. It was said that ranother fortnight^s growth would have raised 
tlie percentage to 13 or 14. The formation of sugar may be tested by 
tlie growth of the leaves, undue vigor in the latter meaning loss in the 
former. An easy test is to < take up a few roots and rasp them with a 
bread grater, and find the .specific gravity of the juice. If the bulb 
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marked 7 floats in it, it is good ; if not, it is poor. A good root gener- 
ally turns to a pink color when cut with a knife and exposed to the 
air 5 a poor root blackens. The pulp is an excellent fodder for dairy- 
cows, if mixed with other food. A ton of pulp is equal to one and a half 
tons of beets. It is important to the success of the culture that the chemi- 
cal constituents drawn from the soil be returned in the form of manure. 

Mr. Caird, in the London Times, gives an account of the successful 
experiment in beet sugar manufacture by Mr. Duncan, at Lavenham. 
The year 1870 was the third year of the Lavenham factory and of the 
successful growth of the sugar-beet in England on any considerable 
scale. It is now converting four hundred tons of roots per week into 
crystallized sugar. The chemical analyses of the roots in the previous 
years were satisfactory, but the chemical and mechanical processes for 
extracting the sugar were defective. Perseverance and intelligence 
have finally triumphed over difficulties, and the sugar industry is now 
successfully inaugurated in England. Mr, Duncan is satisfied that Suf- 
folk County is as well adapted to the beet culture as Northern France. 
The total value of the' sirup produced in 1869 was £960. Expendi- 
tures of all kinds, including excise duties, amounted to £660, leaving a 
profit of £300, besides the pulp and the refuse products of manufacture. 
In 1870 the roots improved in their percentage of sugar; but, on the 
other hand, sugar is very cheap. The return of the pulp and refuse 
products to the soil prevents its impoverishment. The establishment 
gives employment to the entire surplus labor of the. parish, at good 
wages, during the slack season. Capital is profitably employed, trade 
is stimulated, and the supply of sugar augmented. 

Mr. Campbell, of Buscot Park, Berkshire, is conducting a similar ex- 
perimental beet culture, to be devoted to the manufacture of sugar, or 
to the distillation of spirit, as may be most profitable. His crop has 
realized all his expectations, showing that Berkshire, as well as Suffolk 
County, is well adapted to the beet culture. The sugar-beet, even used 
solely as stock feed, is superior to the mangold, a ton of the former 
being equal to a ton and a half of the latter, according to Dr. Voelcker's 
analysis. 

Independent, then, of the sugar and spirit manufacture, the sugar- 
beet promises an extensive introduction into English agriculture. There 
are now about 200,000 acres of mangolds grown in the counties between 
the Marsh and the English Channel. One-fourth of this area devoted 
to sugar-beet will secure 60,000 tons of sugar per annum, about one- 
tenth of the present sugar consumption of the United Kingdom. 



GRASSES OF THE PLAINS AND EASTERN SLOPE 
OF THE ROCKY MOUNTAINS. 

The region of country lying west of the Missouri Eiver, between the 
parallels of 35^ and 45^ north latitude, and known as the high plain re- 
gion of the United States, extends to and embraces the eastern water 
shed of the Rocky Mountains between those parallels, including the 
States and Territop'es of Nebraska, Kansas, Colorado, New Mexico, and 
the Indian Territory. In consequence of the rapid settlement of this 
extensive tract, occasioned by the facilities which the several new rail- 
road lines afford the emigrant for reaching this heretofore almost inac- 
cessible domain with supplies and implements of husbandry, it hais Jbe- 
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come important to the settler that a scientific account of that portion 
of the indigenous flora of the region which is to furnish the food for his 
domestic animals^ for a few years at least, should be given. It is pro- 
posed to exhibit the general character of its gramineous flora as now ex- 
isting, and to suggest varieties most likely to prove profitable in culti- 
vation. 

The following is a catalogue of the species embraced in the territory 
under ijonsideration, with the range to the eastward of those which ex- 
tend across the Missouri Eiver : 

Leersia Virginica, "VViUd. Not a prairie species. East to tlie Atlantic. 
Leersia oryzoides, Swartz. A wet grouud or bog plant ; worthless. East to tlio At- 
lantic. 

Leersia lenticulariSy Miclix. Low rich soils ; worthless. Southeastward to Virginia. 
Zizania aquatica, Lin. The wild rice of the northwest. Northeastward. 
Alopecurus pratensis, Lin. Variety from Europe. In pastures eastward. 
Alopecurus geniculatuSf Michx. Ponds — wet and dry places. Eastward. 
Plileum Alpimni, Lin. Mountain stations. High mountains in New England 
Vilfa aspera, Beau v. Arid soils. Southeastward. 

Vilfa vagwwflora^ Torr. Various localities ; worthless. .Southeastward. 

Vilfa tricholepia, Torr. Mountains. 

Vilfa depauperata, Torr. Plains. 

Vilfa cuspidata, Toit. Plains. 

Sporobolua asperifolius, Nees. Mountain valleys. 

Sporobolus ramnlosus, H. B. K. Mountain valleys. 

Sporobolus aroideSj Torr. Mountain vaUeys. 

Sporobolus cryptandrus, Gray. Plains. East to Atlantic. 

Sporobolus hetei'olepis, Gray. Plains. East to Connecticut. 

Agrosiis varians, THn. High mountains. 

Agrostis rupestriSy All. High mountains. 

Agrostis scabra, Willd. Mountains a.nd plains. East to Atlantic. 

Vaseya coniata, Thurb. Mountains. 

Cinna arundinacea, L. East to New England. 

Muhlenbergia pungens, Thurb. Plains. 

Muhlenbergia gracillimay Torr. Plains. 

Muhlenbergia gracilis j Trin. Plains. 

Muhlenbergia Mexicana, Trin. Mountains and streams ; on the plaina. East to the 
Atlantic. 

Muhlenbergia sylvatica, Torr, & Gray. Mountains and streams to the plains. East to 
the Atlantic. 
Eriocoma cuspidata, Nutt. Sandy plains. 

Calamagrostis CanadensiSj Beau v. Swsi-mps and wet lands. Northeastward. 
Calamagrostis sylvatica, D. C. Mountains. 
Calamagrostis stncta, Trin. Mountains. 
Calamagrostis gigantea, Nutt. Plains. 

Calamagrostis longifoUa, Hook. Plains. Northeast to Michigan. 
Oryzopsis micranihaj Thurb. Mountains. 

Oryzopsis Canadensis^ Torr. Mountains. Northeast to New England. 

Oryzopsis asperifoliaj Michx. Mountains. Northeast to New England. 

Stipa viridula, Trin. Mountains and plains. 

Stipa spartea, Trin. Plains. East to Illinois and IVIichigan. 

Stipa capillata^ Lin. 

Aristi^a purpurea, Nutt. Mountains and plains. 

Aristida dichotoma, Michx. Plains. East to the Atlantic. 

Aristida gracilis, Ell. Plains. East to the Atlantic. 

Aristida oligantha, Michx. Plains. Southeastward. • 

Aristida purpurascens^ Poir. Plains and mountains. Eastward to the Atlantic. 

Spartina cynosuroidesj Willd. Plains — wet lands. East to tlie Atlantic. 

Spartina gracilis, Trin. Plains. 

Bouieloua oUgostachya, Torr. Mountains and plains. Most valuable of the " grama 
grasses." 

Bouteloua curtipendulaj Gray. Mountains and plains. East to New York. 
Bouteloua hirsuta, Lagasca. Plains, East to lUinois. 

Bouteloua eriopoda, Torr. Mountains, &c., of New Mexico. The smaU " grama grass." 
Gymnapogon racemosas, Beauv. Indian Territory. Southeastward to the Atlantic. 
Fappophorum boreale, Ledeb. Plains. New Mexico. 

LeptochloafasciculariSj Gray. Plains. East to Hlinois. On the Atlantic. 
Leptochloa mucronata, Kunth. Plains. Indian Territory. East to Illinois and Vir- 
ginia. 
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Tricuspis mutlca, Torr. New Mexico. 

Tricuspis piilcJiella. Torr. Mountains. 

Tricuspis purpurea, Gray. Plains. East to tlie Allantic. 

Grapliepliorum Jlcxuosuiii, Thiirb. Plains. 

Diarrhena Americanay Beany. Timber belts— plains. East to Oliio. 
Kodei^ia cristata, Pers. Mountains and plains. East to the Atlantic. 
Eatonia Pennsylvanica, Gray. Mountains. East to the Atlantic. 
Eatonia obtusata, Gray. Mountains. East to Pennsylvania. 
Glyceria .aqiiaticaj Smith. Mountains. Northeastward. 
Glyceria paucifloray Torr. High mountains. 
Glyceria airoides, Thurb. Mountain valleys. 

Glyceria nervata, Trin. Wet soils and swamps. East to the Atlantic. 

Brizopyrum spicatiim, Beauv. Plains. East to the Atlantic. 

Foa annua, Lin. Plains and mountains. East to the Atlantic. 

Poa Alpina, Lin. High mountains. Northeastward to the Atlantic. 

Poa memoraliSj Lin. Mountains. 

Poa Andinaj Nutt. Mountains. 

Poa arciica, E. Br. Mountains. 

Poa serotinaj Ehrh. Mountains. Northeastward. 

Poa ci-ocata, Michx. Mountains. 

Poa pratensiSj Lin. Mountains. The European variety. Eastward to the Atlantic. 
Eragrostis Purshii, Schrad. Plains. Southeast to Virginia. 
Eragrostis temiis, Gray. Plains. East to Illinois. 
Eragrostis oxylepis^ Torr. Plains. 

Eragrostis reptans, Nees. Wet places. East to the Atlantic, 
Eragrostis megastachya, Link. Plains, &c. East to the Atlantic. 
Eragrostis pectinacea, Gray. Plains, &c. East to Massachusetts. 
Eragrostis capillaris, Nees. Plains. Southeastward. 

Festuca omna, Lin. Mountains and plains. Northeastward to New England. 
Festuca paucijlora, Thurb. Mountains. 
Festuca rubra, Liu. Mountains and plains. 
Festuca scabrella, Torr. Mountains. 

Festuca tenella, Willd. Mountains and plains. Eastward to the Atlantic. 
Festuca macrostachya, Torr. Mountains, &c. New Mexico. 
Festuca nutans, WUld. Timber belts. Eastward to the Atlantic. 
Bromus Kalmih Gray. Mountains and plains. Northeastward. 
Bromus ciliatus, Lin. Mountains and plains. Eastward to the Atlantic. 
Ceratochloa grandiflora, Hook. Mountains. 
Sesleria dactyloides, Nutt. 
TJniola stricta, Torr. 

Uniola latifolia, Michx. Timber belts. East to Pennsylvania. 
) Phragmites communis, Trin, Ponds, &c. East to the Atlantic. 

Lepturus paniculatus, Nutt. Plains. East to Illinois. 

Buchloe dactyloides, Engelm. Plains. The buflfalo grass of the region. 

Monroa squarrosa, Torr. Plains. 
[ Triticum repens, Lin. Plains and mountains. Naturalized eastward. 

TriUcum caninum, Lin. Plains and mountains. Naturalized eastward. 

Triticuri^CBgilopoides, Turcz. Mountains and plains. 

Hordeumjubatum, Ait. Plains and mountains. East to the Atlantic. 

Sordeum pusillum, Nutt. Plains. East to Ohio. 
' Elymus Canade}isis, Lin. Plains and mountains. East to the Atlantic. 
/ Elymus Virginicus, Lin. Plains and mountains. East to the Atlantic. 

Elymus Sibiricus, Lin. Mountains and plains. Northeast to Minnesota. 

Elymus striatus, Willd. Timber belts. East to the Atlantic. 

Elymus condensatus, Presl. Mountains. 

Elymus iriticoides, Nutt. Mountains. 
! Sitanion elymoides, Raf. Mountains. 

Gymnosticlium hystnx, Schreb. Timber belts. East to the Atlantic. 

Dantlionia sericea, Nutt. Mountains. East to Massachusetts. 

Eanthonia spicata, Beauv. Timber belts. East to the Atlantic. 

Avena striata, Michx. Mountains. East to New England. 

Aira ca?spitosa, Lin. Mountains. Northeastward. 

Hierocliloa borealis, Eoem. & Schult. Mountains, Northeast to the Atlantic. 

Phalaris arundinacea, Lin. Wet localities. Northeastward. 

Paspalum setaceiim, Michx. Plains. East to the Atlantic. 

Beckmannia erucceformis, Host. Mountain ponds. 

Chloris verticillata, Nutt. P^^ins south. 

Chloris alba, Presl. Plains. 

Panicum clandesiinum, Lin. Timber belts. East to the Atlantic. 
Panicum capillarcj Lin. Various localities. The whole country. 
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Panicmn crus-galU^ Liii. Various localities. The wliole country. 
Fanicmi dcpanpcraimi, Mulil. Plains. East to the Atlantic. 
Panicwm dichotomum^ Lin. Mountains and plains. East to the Atlantic. 
Fanicum filiforme, Liu. Plains. ■ East to the Atlantic. 

Faincum latifoUum, Lin. Timber belts and mountains. East to the Atlantic.- 
Fanicmn obtusumj H. B. K. Plains. 

Fanicinn pauciflorurrif Ell. Mountains and plains. East to the Atlantic. 

Fanicim sanfjuinale^ Lin. Naturalized. Whole country. 

Fanicum virgatu7n, Ijin. Plains and mountains. East to the Atlantic. 

Fanicmi xanihopliysumj Lin. Plains northward. Northeastward. 

Setaria glauca, Beauv. Introduced. Widely spread in the Eastern States ; introduced. 

fSetaria viridis, Beauv. Introduced. East to the Atlantic ; introduced. 

Cenclirus t^nhuloides, Lin. Sandy plains. East to the Atlantic. 

Ti'ipsacum dactyloidesj Lin. Plains, moist situations. Southeastward to the Atlantic. 
Andropogon furcatus, Muhl. Plains and mountains. East to the Atlantic. 
Andropogon scoparius, Michx. Plains and mountains. East to the Atlantic. 
Andropogon argenteus, Ell. Plains. Type on the Atlantic southeastward. 

Andropogon glaamis, Torr. Plains. 

Sorghum nutans^ Gray. Plains and mountains. East to the Atlantic. 

Of the fii'ty-seven genera and one hundred and forty-three species in 
the foregoing catalogue, ninety-one extend across the Missouri Eiver, 
leaving fifty -two species belonging to the plain and mountain region 
proper. A few strictly plains grasses cross the Missouri Eiver, as Lep- 
timispaniciilatus, Elymus Sibiricus^ Galamagrostis longifoliaj JStipa spartea^ 
Bouteloua hirsiita, Triticwn caninum^ and Triticiim repens. The remain- 
ing eighty-four species could not be considered as belonging more to 
this region than to the States east. The relative value of these various 
species as forage grasses differs very widely, a few of them being en- 
tirely worthless, and many of them almost valueless as compared with 
others. The largest number of the species could be dispensed with 
without manifest disa-dvantage to the grazing interests of the country. 
The relative value of the twelve most important species is exhibited in 
the following table of per centum estimates, one hundred representing 
the aggregate value of the twelve : 



Species. 



Andropogon furcatus . . 
Andropogon scoparius . 

Sorghum nutans 

Sporobolus hetoTolepis . 
Buchloe dactyloides . . . 
Bouteloua oligostachya 
Spartina cynosuroiiles . 

Festuca oviua 

Festuca macrostaichya . 

Bromus ICalmii 

Poa serotina 

Stipa viridula 



These estimates can only be approximate, of course, but they arc 
believed to be so nearly correct that, as a comparative exhibit of the 
relative value of the species now comprising tfle great forage resomxes 
of the country, their importance will not be overlooked. The flesh anc 
fat producing qualities of these several species have not yet been suf 
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ficiently tested to warrant comparative estimates of their relative values 
in this respect. 

Andropogon furcatuSy Andropogon scoparius^ and Sorghum nutans ^ by 
their abundance in all the eastern portions of the district, are the lead- 
ing species, and at present comprise at least three-fourths of the grazing 
resources of that portion of the country. Next in importance follows 
Sporoholus lieterolepis. This species is peculiarly palatable to cattle, and 
they are seen roving over rich pasture of other species in search of it. 
This is also said to be the winter forage species of Kansas, where it 
abounds, affording the rich winter pasturage of the farmers and herders 
of that State. It flourishes chiefly on the moister portions of the plains, 
and many local areas are almost exclusively occupied by it. 

In the following description of species, descriptive terms only that 
may be readily understood by all will be used, and from which it is be- 
lieved the identification will not be difi&cult to those who do not under- 
stand botanical terms: 

.Andropogon furcatus, Muhl. — This species, the most abundant over 
large areas, is distinguished only by its spikes of flowers and fruit from 
its near relatives, Andropogon scoparim and Sorghum nutans, with which 
it often grows. It grows nearly twice as tall as A, scoparius, with«6pikes 
of flowers longer, and rigid, and two to five together, terminal, and on 
short brgbnches from the axils of the upper leaves. The spikes are purplish 
generally, but often entirely destitute of color. It does not fruit every 
year nor in all situations. A very favorable season of moisture is re- 
quired to cause it to fruit abundantly. It is one of the principal hay 
grasses of the country, and is abundantly cut and cured for winter use. 

Andropogon scoparius, Michx. — A much smaller plant than the fore- 
going, and much less abundant, yet apparently quite as valuable as feed 
for stock. It is known by its numerous slender branches from the axils 
of aU its upper leaves, having its spikes of flowers single and scattered 
along the branches, very slender and thinly silky, hairy, and ofteu pur- 
plish as the preceding species, and frequently growing with it, and difii- 
cult to distinguish from it when not in fruit. This is also one of the hay 
grasses, and is esteemed of equal value with the foregoing for winter 
feed. It is singular that these two most valuable western grasses should 
have been ^jonsidered "remarkably worthless grasses "by the learned 
Dr. Darlington, less than twenty years ago. 

Sorghum nutans^ Gray. — ^This noble prairie grass is at once known when 
in flower by its single terminal panicle of sorghum-like spikelets, droop- 
ing in mature fruit, shining, with brownish or russet hairs. This plant 
has often a peculiar glaucous hue, forming a striking contrast when 
growing with the form destitute of the glaucous bloom. In many lo- 
calities it is scarcely less abundant than Andropogon furcatusj and con- 
stitutes a large portion of the prairie hay. Like the two previously 
described, it fruits only in favorable seasons, and the growth of foliage 
is also much diminished by dry summers. The hay from these three 
species is considered best when cut just before killing frosts, in early 
autumn. ^ 

Sporoholus heterolepis, Gray. — This species may be identified from its 
long, slender leaves, growing abundantly from the base of the plant, 
gracefully curling, and* frequently resting their tips on the ground ; from 
its tendency to grow branches or stools, and, when in fruit, from its small 
panicle of sharp-pointed spikelets and its round seeds. These, when 
l3ruised, emit a strong. Heavy odor, which has been compared to that of 
Eragrostis megastachya when crushed in the hands; but to most olfacto- 
ries it is much less offensive, and to some not at all disagreeable, it 
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attains to the average height of about two and one-half feet in fruit, but 
in dry seasons large tracts almost exclusively composed of this species 
are without a single fruiting plant. It is sometimes cut for hay, in the 
absence of the more productive species, and makes an article of first 
quality. 

Biichloedactyloidcsj Engelmann. — This is the noted buftalo grass of the 
region, and maybe recognized at once, and be distinguished from all 
other species, by its low, dense, tufted growth 5 also by its stolons, from 
which it spreads rapidly. It never attains to the height of over two or 
three inches, except with its male flower stalks, which sometimes reach 
two or three inches above the leaf growth. These have at their summit 
a few flat spikes of male flowers only. The female flowers are clustered 
down close to the earth, and nearly covered with the tufted leaves. Male 
and female flowers are borne by the same plants, not by different plants, 
as was at one time believed. It grows most abundantly in the central 
region of the plains, and affords nutritious but rather scanty grazing 
for domestic animals 5 yet its value as a winter forage plant is not to be 
overlooked, as its stolons remain green during the winter months, and, 
combined with the dead leaves, afford to closely-grazing animals a rea- 
sonably good living. In Southern Kansas the plant reaches its eastern 
limits, about one hundred miles west of Fort Scott. There it first ap- 
pears in small distinctly outlined patches a few feet in diametej, and in 
narrow strips or lines at the base of low elevations on the large prairies. 
We were puzzled to understand how this humble grass was holding its 
place here in the midst of strong, tall, growing competitors, Andropogon 
and Sorghum surrounding it closely, but not venturing on an inch of its 
territory 5 but we soon succeeded in discovering that the phenomenon 
resulted from local soil conditions. At the depth of half an inch below 
the surface of these areas, the soil, for an inch or more downward, is 
closely compacted and hardened, so as to prevent the roots of plants 
from penetrating through it. These areas, being thus unfitted for the 
growth of deep-rooting plants, had become open for settlement by this 
humble species, which requires only a shallow soil to sustain it. This 
hardened condition of soil at the base of these low elevations is evi- 
dently from the agency of alkali, or some related mineral substance fil- 
tering through the soil and cropping out at these places. Not having 
tested the conditions under which the plant exists in the heart of the 
plains, the center of its home, we are unable to say whether similar 
phenomena attend it there; but that an alkaline saturated or tinctured 
soil is essential to its growth has been disproved by the cultivation of 
the plant east of the Mississippi, where it flourishes finely, but is unable 
tp compete with its intruding neighbors, and is soon overrun and de- 
stroyed. As an instance showing its tenacity of life, we record the fact 
of its having withstood the treading of the animals in a farmer's feed-lot 
where every other green thing had been destroyed. Whether it can be 
turned to any profitable account in the agriculture of the country re- 
mains for future experiment to determine. 

Monroa squarrosa^ Torr. — This comparatively worthless species some- 
what resembles the buffalo grass in habit and mode of growth, and 
might be taken for it by those unacquainted with the latter species, the 
fascicled and tufted leaves of its prostrate branches resembling the 
stolons of Buchloe. The plant is an annual, with rigid and rather large 
foliage, and bears its fruit almost entirely concealed in the sheaths of 
its numerous leaves. It is rather common in the mountain district and 
on the Upper Missouri, but does not abound on the richer soils east- 
ward, 
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Bouteloua oUgostacJiya, Torr.— This is one of tlie principal grama 
grasses" of the plains and mountains, but this common name by no 
means applies to this species or to the several species of the genus 
exclusively, but is given by the mountain men to several other species 
of cliifereut genera. It is a most valuable species for grazing purposes, 
but grows too thinly and too short to be cut for hay. It abounds chiefly 
in the mountain regions and the adjacent plain districts, and may be 
readily distinguished from species of other genera by its peculiar spike- 
lets of flowers all arranged on one side of the rachis, and pointing in 
one direction. It supports on its stalks from one to three or four and 
sometimes live of these spikes, which are purpiicih or of an indigo-blue 
tinge. Its general height is about twelve inches, but in sterile locations 
much less. The leaves and stems are smooth, having no hairs. It is 
perennial. Much of the beef of the Southwest is claimed to be the 
product of this grass. 

Bouteloua Mrsuta^ Lagasca.-— This much less valuable species so much 
resembles the foregoing that some care and close observation are neces- 
sary to discriminate between them. The spikes of flowers are shorter 
and more curved when mature, and present a bristly appearance from 
the numerous rigid hairs that grow from the conspicuous dark glands of 
th^ glumes. The leaves and stalks are also hairy. It generally grows 
shorter, and prefers more sterile situations, where sand and gravel 
abound. It is not a perfect perennial, but appears to be a biennial or 
something like a winter annual. It is not esteemed as a forage plant. 

Bouteloua curtipendulaj Gray.— This beautiful species is at once dis- 
tinguished from the others by its long, slender raceme of numerous 
(twenty to fifty, or more) spikes. These are small, horizontally bent or 
reflexed, and sometimes, but not always, purplish. It grows two to three 
feet high, is perennial, but the foliage is scanty, and as a forage plant it 
is not highly valued. It abounds in many localities on the plains and 
mountains. 

Spartina cynosuroideSj Willd. — The fresh- water cord-grass of the whole 
country abounds also in suitable situations there, and-, as in the States 
east of the Missouri, is frequently cut for hay, but it makes only a mis- 
erable substitute for that article. No animal will eat it untU driven by 
a degree of hunger approaching starvation. It is to be regretted that 
this abominable fare is still provided for the faithful beasts that con- 
tribute so much to the wealth and happiness of man. The western 
cities and towns continue to store it largely for feed for horses, simply 
for the reason that it may be easily obtained, or is cheap, to the exclu- 
sion of the nutritious and savory Androj^ogon^ Sorghum^ and Sporo- 
holus, which merciless, mercenary practice cannot be too strongly con- 
demned. 

Festuca ovina^ Lin. — In the mountain regions and adjacent plains this 
species is plentiful, and contributes largely to the general forage crop 
of the country. It is esteBmed a nutritious grass, notwithstanding 
the hard, wire-like appearance of its leaves and culms. The species is 
variable, and includes very different forms, arising in part from the con- 
ditions of locations. It attains to the height of about two feet at favor- 
able stations, and grows chiefly in bunches or stools, with erect, 
straight, stiff* culms, long, narrow leaves of pale-green color, and has 
numerous flat spikes of flowers in a small panicle, often purplish. The 
several varieties or forms of this " sheep's fescue" grass possess very 
different constitutional qualities as to naturalization tendencies, some 
forms being so sensitive to changed conditions that they cannot be 
made to survive artificial treatment. 
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Festuca macrostachyaj Nutt. — A valuable annual species in the moun- 
tains of I^^ew Mexico, of very variable forms. It is one of the " grama 
grasses of that region, from six to eighteen inches high, with a loose, 
lax panicle of small spikelets, bristle-pointed. 

Bromtis Kalmii, Gray. — Chiefly in the mountain districts. A slender, 
tall-growing gTass, with a graceful panicle of drooping or nodding spikes 
of flowers. These are long and roundish, or flat when mature. Where 
plentiful it affords excellent pasturage. 

Stipa viridiila, Trin. — Erom four to six feet high in favorable situa- 
tions, vrith a plentiful supply of large flat leaves. A considerable 
amount of the mountain grazing comes from this species. 

Foa serotina^ Ehrh^, and the other species enumerated in the cata- 
logue, abound plentifalty in the higher as well as in the low mountain 
districts, and are all rich, nutritious grasses, and, where abundant, afford 
valuable food for all kinds of stock. 

Triticum caninum, repens, and ccgilopoides contribute largely to the 
pasturage of some districts, and are not deemed so valueless as in the 
East, and, with a few other species in particular localities, are the chief 
reliance for grazing animals in these neighborhoods. 

The Cyperaccv are largely consumed by stock, and are even made into 
hay where abundant. The large family of Carex afford the best species. 
Though less nutritious and palatable than most of the true gramina- 
ceous plants, they are highly valued and largely used in some mountain 
districts. Carex Gayana^ Desf., in the mountain valleys of Colorado 
Territory, affords the principal hay of the country, but many other spe- 
cies are used for both hay and pasturage. The relative value of the 
several species depends more on quantity than quality, excluding a few 
of the coarse aquatic kinds that are quite worthless. 

The comparatively few species above described embrace the chief 
grazing resources of the region under consideration, and these resources 
are conceded by every one to be the principal source of the wealth of 
the country. The early pioneer, however, has already learned how soon 
the native gxasses are destroyed by the clipping and treading of domes- 
tic animals, and he sees with regret their places immediately occupied 
by Erigeron Canadense^ Lin. ; Ambrosia psilostachya, D. 0. ; Ambrosia 
artemisiwfolia, Lin. ; Iva ciliata, Willd. ; Iva xantliiifolia^ ISTutt. ; Mono- 
lepis Nuttallianaj Moq. ; Amaranthus blitumj Lin. ; Polygonum aviculare, 
Lin.; Solanum rostratum, Dun.; Heliantlius lenticularis, Nutt. ; H, rigi- 
dus, Desf. ; H. mollis, Lam. ; Bysodia chrysanthemoideSj Lagasca ; A buti- 
lon avicennw^ Gaertn. 5 Datura stramonium^ Lin. ; Erigeron divaricaturd, 
Michx. ; Panicum capillare^ Lin. ; Panicum sanguinale, Lin. ; Panicim 
filiforme, Lin. ; Eragrostis megastachya, Link. ; Vilfa vaginceflora, Torr. ; 
and Aristida dichotoma, Michx.; worthless weeds and grasses, that occupy 
the soil to the exclusion of every profitable production. He sees that, 
as settlement progresses and domestic animals increase, the natural 
pastures diminish, and he recognizes the inevitable destiny of the grass 
product, which is the i)rincipal resource of his country, unless it can be 
supplied by cultivated species, and he naturally turns his attention and 
directs his labors to this task. The test of experiment alone is to 
demonstrate the practicability of his work. The settler finds llie cli- 
mate peculiar and extreme ; not uniform in its several seasons, yet pos- 
sessing extreme general characteristics, to which he must conform his 
operations to be successful. Knowing that the greatest Avealth of a 
nation springs indirectly from its agriculture, and that the latter is com- 
pletely successful only when it adapts itself to existing conditions ; that 
no conquest over nature pays the cost of the warfare with its spoils. 
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and that a x^craisteut antagonism is not profitable to any x)eople ; and 
being without a successfnl precedent under similar climatic and soil con- 
ditions in this country, original experiments must form the basis of 
operations. The test of species by sowing their seeds in plowed land, 
and leaving them without further assistance to establish and defend 
themselves against the encroachments of native and naturalized foreign 
worthless weeds and grasses, should be the plan of experiment ; for, 
however vreli a species might succeed with careful cultivation, unless it 
is capacitated to maintain its existence in a strong contest with com- 
petitors, it cannot be profitable as a cultivated grass. From the pecu- 
liar character of American climate and soil, or the very unequal powers 
of our grasses for territorial conquest, we expect to find but one, or at 
most but few species adapted to any locality or situation. We are told 
that twenty-tv>^o species have been counted on a square foot in a rich 
j old pasture in England. Such a result in this country is utterly im- 
f possible. Monopoly is the law of our species, and only local conditions 
I arrest the domination of the strong. It is natural that we should expect 
to find in some native species of the plains or mountains the successful 
plant or plants already adax)ted to the peculiar climatic conditions of 
the country J but VvC must remember that soil conditions have also very 
much to do with tbe growth of plants, and that settlement and cultiva- 
» tion greatly change the conditions of the soils of any country. With 
these facts before us, our experimental operations may be more intelli- 
gently pursued. The i^lant required is one that will do for the coarsCj 
open, and airy soil of the plains, which is often dry for a long time, 
j what Poa pratemis^ Lin., has done and is doing for the States east of the 
Missouri Eiver within the same parallels one that will not only main- 
tain its footing, but will extend its area, and overcome competitors, as 
Poa pratensis has done in several of the States east, and which now 
forms the best pasture lands in the Union, monopolizing the entire soil 
product on thousands of acres. This species, however, being adapted 
' only to finely comminuted soils, moist during the i^eriod of its grovvth, 
does not succeed satisfactorily, though in some localities on the eastern 
; confines of the district it maintains a feeble existence. A strong-grow- 
j ing, coarse perennial, with rhizomas, or underground root-stalks, would 
:^ suggest itself as a suitable species for trial 5 or a perennial producing 
;' an abundance of radical leaves, and of early growth, that v/ould cover 
' the soil and prevent the growth of annuals. Of this class we suggest 
the following for experiment : 

Elymics Canadensis, Lin. — ^A native over^a large area of j^orth America^ 
iias been cultivated in Europe, but was soon discarded on account of 
its coarse character as compared with the pasture and hay grasses of 
; that country. 

Mymits Virginicus, Lin. — A hardy species of early growth, producing 
an abundance of large, succulent leaves w^hen young j a widely distrib- 
uted species in America. Cultivation greatly accelerates its growth. It 
is a promising species. 

Elymiis Sihiricus, Lin. — Native of Europe and America in the colder 
latitudes ] would probably succeed well in the northern districts, where 
it is native. 

Elymus mollis^ Trin. — Grows early and spreads rapidly by its running 
root-stalks,* foliage, when young, tender and juicy. It thrives well in 
situations very different from its habitats, (sandy shores ;) probably 
not adapted to a dry soil, but well worthy of trial ; leaves broad, rather 
short, with a beautitul glaucous hue and strong TrUicmn fiavor. 

Bporoholus lieterolcjns, Gray. — A most valuable native species ; should 
^ 15 A 
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be tried in cultivation for bay, but for pastures would doubtless soon be 
trod out by animals. Fields of this species, Andropogon fiircaUts^ An- 
dropogon SGopariuSj and tiorgjium nutans^ inclosed from stock and mowed 
only after fall maturity in autuain, would long remain good natural 
meadows ; and this plan v/ill prol^ably be adopted until the lands ad- 
vance so much in value that the liay proiiiict alone will cease to be a 
I) ay in g crop. 

Geratochloa grandlf ora^ Hook. — This species inhabits the mountain 
districts and has a wide range, reaching the Pacific in some of its forms. 
It is a large species^ growing three feet high, often more in good soils 3 
not a coarse species tor its size. Gonericaily, this species is nearly re- 
lated to ,Bro7nus, and much resembles JBromus Kalmiij but has much 
lai ger and broader spikes, not drooping as in that species. From its 
habit of grov/iiig a mass of radical leaves early in its season, preventing 
the growth of intruding annuals, it maintains its place in localities 
where there is strong native competition, and even extends its areas by 
means of its seeds. It is inclined to fall in storms in rich soil when in 
fruit. It should probably be cut for hay before the seed matures, unless 
■the practice should be found to injure the vitality of the root. This 
sx)ecies merits thorough trial in all localities. 

In the mountain districts Poa nemoralis and Poa serotina may prove 
profitable pasture grasses 5 both are natives of the region, and worthy 
of trial in cultivation. Agrosiis vulgaris y Vvitli., is a hardy species, 
tenacious of life, native of Europe and America ; found in wet lands, but 
will thrive in dry, close soils'. It may x)rove profitable in some localities 
for pasturage. 

Of foreign species, perhaps the most proniisfng is Festuca ]jratensis, 
Huds., similar to Geratochloa grandifiora. This species grows an abun- 
dance of radical leaves, which retain their vitality through the autumn 
and into the early winter, and in the southern districts would probably 
remain green through the year. This is a large, tall-growing species, and 
not a very coarse grass. It is a native of Europe, and is tbere esteemed 
as a valuable hay and pasture grass. It has been introduced into this 
country, and cultivated in some localities. 

Lolium ;perennGj Lin. — An Asia^tic and Euroj^ean species, esteemed as 
a pasture grass in some parts of the country, and merits trial. Pkleum 
])ratense, Lin., will of course be tested thoroughly, but it is believed to 
succeed very indifferently throughout the whole extent of this region, 
on account of the open, light, porous soil not affording its roots the pro- 
tection necessa^ry to keep the plant from perishing during the summer 
droughts. 



FOEEST CULTURE. 

European countries felt the necessity of forest planting many years 
ago, and England and Scotland can boast tlieir thousands of acres 0I 
majestic pines, larches, and oaks at home, and their extensive groves 0I 
mahogany and other precious woods abroad. Germany has imported 
thousands of dollars' worth of seeds of the valuable redwood (SequoiG 
semjiervirens) from California, and the young forests growing from then 
are the pride of that nation. It has also established special departments 
for forest culture, with the schools necessary to educate the officers ir 
their duties in cultivating and protecting trees. France, Austria, anc 
Kussia adopted at anearly day the same system for x)romoting forest cul 
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ture, and the artificial forests of those countries rank aniong the most val- 
uable ""goverament property. In this coiiutry the teDdency toward for- 
est planting is of slow development. The planting of protecting screens 
and borders has become more geaeral on prairie farms, aiul State aid in 
the form of premiums has given some encouragement to forestry. The 
plains beyond the Missouri are now a promising theater of experiment. 
In many parts of the country forest planting, in the opinion of many 
observers, is changing the climate and capabilities of this region. 
Twenty years ago, before any considerable settlements were made, the 
plains were nearly destitute of trees, and vegetation was parched and 
scanty; but it is now claimed that in some localities where farms have 
been taken up, villages built, and trees planted, they are clothed with 
verdure, and river beds, which were then dry, are now covered with 
constantly running water. A part of the city of Denver was built on 
one of these ancient river beds, where it was supposed that water would 
never flow again, but there is now a constantly rimning stream, so large 
that it has been found necessary to bridge it. Great Salt Lake is said 
to be seven feet higher than it was ten years ago, and is constantly 
rising. 

In France and Germany it has been estimated that at least one-fifth 
of the land should be planted with forest trees in order to maintain the 
proper hygrometric ami electric equilibrium for successful farming. In 
some sections of New York, where the forest trees have been cut away, 
wheat now often fails, from winter-killing, althongh the soil is not ex- 
hausted, and is abundantly, fertilized by the most approved manures. 
If such is the value of trees, the subject of forest planting demands the 
immediate attention of every cultivator of the soil, and should stimu- 
late him to do all he can to advance this importJiirt national industry. 
. Mr. George Pinney, writing from Sturgeon Bay, Wisconsin, says that 
there are 10,000,000 acres of. land in Wisconsin and the u})per penin- 
sula- of Michigan, north of the forty-fourth degree of north latitude, 
which, previous to the settlements in that part of those States, were 
covered with forest growth valuable for timber, lumber, and fuel. Since 
that time at least one-half of this growth has been cut off, and the 
timber brought into market and sold; and 1,000,000 acres of the hard- 
wood timber have been felled and burned upon the ground by the farm- 
ers while clearing up their farms. About 4,000,000 acres remain undis- 
turbed. Along the rivers, most of which empty into Winnebago Lake, 
Green Bay, and Lake Michigan, lumber mills have been erected at Ber- 
lin, Omro, Fond du Lac, Oshkosh, Menaska, Appleton, De Pere, Green 
Bay, Kewaunee, Sturgeon Bay, Fish Creek, Duck Creek, Saumico, 
Oconto, Pensaukee, Peshtigo, Marinette, Menonionee, Cedar River, Ford 
Eiver, Esconawba, Sturgeon Kiver, Big Bay des Noquets, Upper Man- 
istee, and several others near Mackinaw, making more than twenty-live 
shipping points, from some of which 100,000,000 feet of lumber are 
shipped annually, and from none less than 10,000,000, aggregating at 
least 700,000,000 feet, besides many small mills scattered through the 
country which ship annually 1,000,000 to 5,000,000 feet each, which 
might be safely estimated at 50,000,000 more, making an aggregate of 
750,000,000 feet shipped annually from the lumber mills of this section 
of country. That this estimate is not too great is evident from the fact 
that 1,250,000,000 feet have been received during the past year at the 
various ports on Lake Michigan, nearly one-half of which has been 
brought from this region, and also that most of the products of the 
aaills on Wolf River, which are supplied with lumber from the same 
place, are consumed on the spot or are shipped by railroad to the con- 
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siimers witbout reaching the lake portSj besides considerable ciuantities 
which are transported east through the Straits 
quantity shipped down the various tributaries of the iVIississippi, taken 
from this tract, is always greater than that by the lakes. Supposing it 
to bo one-third greater^ there wonld be 1,000,000,000 feet shipped from 
these tributaries, making a grand total of 1,750,000,000 feet of lumber 
taken annually from WiseoMin and the ujiper peninsula of Michigan. 

The average yield of pine timber in this region is usually estimated, 
by practical Inmbermen, at 300,000 feet per 40 acres. Some place it 
higher. Reckoning 333^000 feet, it would require a little more than 
200,000 acres for the annual timber supply. If we add to this sum 
100,000 acres Ibr railroad ties, telegraph posts, hewn timber, shingles, 
and fire-wood, determined by actual amount received in Chicago market, 
and 30,000 acres for the amount cut and burned on the ground 10 clear- 
ing the land, we have 330,000 acres denuded annually. At this 
rate of consumption, all the valuable timber now remaining on this 
extensive tmct will be consumed in the short space of twelve years, 
and the probability is that the portion lying east of Eox liivor and 
Green Bay will be gone in half that time. The hard- wood timber, prin- 
cipally cut for fire-wood, will doubtless continue longer, perhaps ten or 
twelve years. It is tru<5, the lumbermen do not remove all the growth 
in cuttmg of the tinxber, but fires generally follow in their track, and 
coiisume what^ 

it is gratifying to note that the Northwest, where so rapid denudation 
is going 0% is also foremost in remedial experiment. In Iowa, Illinois, 
^nd Missouri, timber is principally grown from the seeds of trees found 
in the native forests, and it is supposed that about 100,000,000 of such 
trees are planted annually in the prairie States. The firm of Pinnoy & 
Lawrence, of Sturgeon Bay, Wisconsin, sent to the prairie States 
9,000,000 of trees in 1869-'70, and their shipments during thespring of 1371 
will be 10,000,000 to 15,000,000. Eobert Douglass, of Waukegan, Illinois, 
will ship asmany more, and several othernurserymen will send out 100,000 
to 1,000,000 each. Beckoning the number of trees shipped by the nur- 
serymen at 50,000,000, the planting in the prairie States will amount to 
abbtit 150,000,000 trees. The average mimber of trees required lor an 
acte, as^tiBually pltote^ is about 1,000, At this rate 150,000,000 tcees 
\v6iild plant mly 150,000^^^ a throughout all the West, wM^ 

would not compensate fior half the denudation in the district ea^t ofothe 
Mississippi l^v©r, aind to tlie north and west of Lake MicdHgaiii ^iB^M^ 
be seen by the foregoing figu??es. ^ 7 

_ irfobi;^ .63?' PLAOT • ^"'.^ ' ;^-!-:::.;;?^ :;,' 

The elm and a few other species of trees ripm their seeds early in the 
season: the swamp mstj^le {Acer rubrum^) and also the silver, aboitt the 
1st of June. The seeds of all these must be planted immediately after 
they are ripe, as they cannot often be kept through the winter. It' 
j>l^iited carefully, and well rolled, they will germinate readily. The 
Aiiplef th chestnut, oat, hickoiy, beechy black walnut, bu &c., 
w^icil^d^ mature their seeds tiE^^^^.^^^^ soon 
afMr Mgfening unless the climate is such a^; to cause frequent freei^ing 
aM ifiaw^^ of the ground. In this case it would be much safer to 
pflant lMiii:%a^iy ia the spring. They may be -preserved throughout the 
::Mnte^ (in alternate layers of sand and seed,) buried a^feot 

deep in a dry and sandy knoll. The seeds will usually keep sound, and 
/lo^k." .linearly aS: fresh fis when gathered from the tree. Black w|b||itit>s 
at^^gaiihered iii the. fall, and sonae cover tbeni with leaves aya^va j^^^ 
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earth as soon a.s gathered, to keep them moist and well frozen during 
the winter, and plant them in the spring. The ground should be rolled 
as in the case of the maple. 

x\ writer in the Iowa Homestead advises to plant the seeds of forest 
trees as early in spring as the ground will permit, at a distance of four 
or five feet between the rows, as convenience may suggest; and after- 
ward at the proper season to plant potatoes, corn, or beans between the 
rows for two or three years, till the trees get started. In this way the 
trees can be liept clear of weeds, and a valuable farm crop raised. Care 
should be taken in cultivating the crop between the rows not to disturb 
the trees. He planted eight quarts of the seeds of the soft maple in 
this way on new land broken up in June, 1868, and in August of 1870 
there were 2,500 trees two to three feet in height. 

In planting nut-bearing forest trees for timber or fuel, the principle is 
pretty well settled that the seeds should be planted where the trees are 
intended to remain. The black and the white walnut, however, may be 
transplanted without very serious injury, but still they receive a shock 
which retards their growth for a considerable time. The chestnut, when 
transplanted, survives in some soils j in others it dies. The hickory and 
pecan are scarcely successful when transplanted. 

A gentleman of Carroll County, Missouri, who has had large experi- 
ence in planting chestnuts, states that he covers the nuts with leaves or 
stable straw two or three inches thick, when he plants them in the fall, 
and puts on no dirt. If he plants in spring, he soaks them in warm 
water for ten days, changing the water every day. He afterward 
sprouts them in sand till the tap-root makes its appearance, and then 
plants them in rows at desirable distances, and covers them with earth. 
The drying of the nuts in winter, he says, will not prevent them from 
growing in the spring, when treated as directed above. 

Mr. S. M. Rothamer, of Iowa, a professional horticulturist and florist, 
says that the most successful way to raise a forest of conifers, or ever- 
green trees, which always need to be shaded for the first few years of 
their growth, is to plant deciduous trees first, and, two or three years 
after, a row of conifers between them. After the conifers have become 
large enough not to need shading, the deciduous trees may be cut out 
and used for fuel or other purposes. He advises that the seeds of coni- 
fers and nut-bearing trees be planted in shallow drills in October, 
and covered about an inch and a half deep. If it is impracticable to 
plant them in the fall, they should be exposed in shallow boxes to the 
winter frosts, having been'previonsly mixed with clean sand, and then 
planted the next spring as soon as the ground is dry enough to be prop- 
erly worked. Seeds planted in the fall usually produce plants two to 
six inches high before thdsa of spring planting begin to germinate, 

Mr. B. W. Adams, of Waukon, Allamakee County, Iowa, gives the fol- 
lowing rules for planting forest trees : 

1. Prepare tbe ground as for corn, and plant tlie seeds fresh from tbo treoi 

2. Coyer, shallowly, and cultiv<ate the trees in the same manner as corn, for three 
years, after which tliey wiU take caro of themselves. Cotton-woods andTwiUo-ws are 
most easily grown from cuttings. 

3. Hant the seeds and cuttings of deciduons trees where thfey jiro to remain, thus 
saving one year's growth and the labor of transplanting. 

4. Never attempt to plant a grove with large trees taJion from the woods, or in any 
case without good enltivation. 

5. If evergreens are to he planted, it will ustially he fonnd cheapest to huy tbem ot 
nurserymen, a^ naote skill and patience areSreqTiirecl to grow them than farmers usn- 
aiJy possess. ■■ • - - 

Hon, Horace Gi^efeley suggests that farmers in the Eastern States fence 
in a portion of theit waiste lands, sncli as rocky, craggy, naked hill-si des 
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and eraiiiences, which have run out by pasturing, scratch over the ground 
with a [)low where practicable, and pick over the remainder, and i)hiut 
tliicki;; vvitb the seeds of vahiable timber trees, as white oak, hickory, 
k)cu8t, or other desiral)Ie species vThich are adapted to the cbmate, and 
will grow in sucli places; i\nd keep down the weeds for a year or two 
till the young trees get a start. In live years the small oaks and hicko- 
ries nvciy be cut out tor hoo[) poles, and the more promising be allowed to 
giow. In two years after, another crop of poles may be removed. In 
this way the forest, after the tirst four years, may become a source of 
annual [)rotit. The shade and leaves of the trees will destroy all the 
grass and weeds, induce moisture, and in twenty years the land will be 
covered with valuable timber. No better investment can be made, in 
his ojiinion, than working up these unsightly and barren lands into tim- 
ber forests- 
Mr. A. Tracy, of Spillville, Winnesheik County, Iowa, says that the cost 
of f)lanting a grove of forest trees on prairie land is trifling. The first 
crop of wheat vv^ill pay for breaking the land, and then, after one deep 
plowing the next year, the ground is in a good condition for planting 
trees. The quickest and cheapest way to get a grove is from cuttings of 
the cotton- wood, Lombard^ poplar, Balm of Gri\e'a^dy{Populuscandican8j) 
and the white willow. lie makes rows four feet apart each way, plants 
the cuttings in the angles, and cultivates them at least two years. He 
plants acorns, chestnuts, black walnuts, butternuts, &c., in the same 
"way, but cultivates them two or three years longer, as the trees from 
these nuts do not grow so fast as those from cuttings of the cotton- 
wood and other trees named. An acre planted in this way, with proper 
allowa;:ce for margins, contains 2,722 trees, and ten acres, 27,220. The 
trees from cuttings would grow about an inch in diameter yearly. 
Aside from the ])rolit, Mr. Tracy thinks the increased value of the farm, 
the beauty and cheerfulness which the trees would impart, and the 
ameliorating climatic influences which they would produce, would 
doubly couiiJCMsate for the expense of planting. 

Mr, C. E. Whiting, of West Fork, Dtlanona County, Iowa, has planted 
the cotton-w^ood and soft wiiite maple (Acer dasycarpum) largely and suc- 
cessfuiiy. He plants the seeds on cultivated ground, in rows four and 
one-half feet apart, and twenty-six inches in the rows, making about 4,350 
trees to an acre. The hrst year they grow one to three feet, the second, 
four to eight, and at the end of the third their height is usually eigh- 
teen teet. They are cultivated for the first two years only, and when 
large enough for rails are thinned out to a proper distance. Cotton- 
wood will make four rails in seven to ten years, and maple the same 
number in eight to ten. Sugar may be made from the soft maple here 
referred to in eight years fi*om planting. Some own planted forests, 
from which they make three to four hundred pounds of sugar in a season. 

Mr. Whiting has also cultivated the black walnut largely, having 
planted sixty-live bushels of nuts in a single season. They are planted 
in rows live feet apart and two and a half in the rows. The young trees 
grow rapidly, making five to six feet the second year and five to seven 
the third. After the third year they grow nearly as fast as the maples, 
but cannot be so safely transplanted. The trees were planted upon the 
Missouri bottom, the soil of which is exceedingly rich and of great 
depth. The greatest difficulty which he has found is, to grow them 
slowly enough to avoid injury from winter Irosts. He regards cotton- 
wood, soft maple, and black walnut as the most desirable trees for forest 
planting. 

Mr. JST. S. Ames, of Humboldt County, Iowa, estimates that six acres of 
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quick-growing trees, planted in rows four feet apart and one foot in tlie 
rows, will, in eight years from setting, furnish fuel for one stove con- 
tinually, by thinning out as the trees increase in size, ancl the grove will 
be growing better from year to year. He favors planting groves closely. 
The trees quickly shade the ground and prevent the growth of weeds. 
In their stretch upward for light and heat, they send up straight, clean 
stems, requiring no labor with the pruning knife and little care from 
the husbandraan until they are six years old, when one-half will need to 
be cut out. 

Mr. Ames has a grove of white willow, {Salix alha,) planted five years 
ago, which will now average twenty to twenty-five feet in height ; and 
two cotton- wood trees, (Fopuhis monilifera^) which grew up spontane- 
ously seven years ago, now thirty feet high and measuring, respectively, 
thirty-eight and thirty-nine inches in circumference ; also a row of Lom- 
bardy poplars, (Populus dilatata,) three years from the cuttings, which 
average twelve feet in height. 

When a quick-growing grove is desired for iininediate returns or for 
shelter-belts around houses, barns, stock-yards, orchards, and gardens, 
he recommends to plant cuttings of the white willow and cotton- wood. 
Cuttings ten inches long and of the preceding year's growth should be 
set in rows, as given above, the ends being left one foot above the 
ground, and the earth pressed firmly around them. Sixteen rows will 
make a good wind-break. For general cultivation he recommends soft 
(red) maple, (Acer riibrum^) white ash, bass-wood, {Tilia Americana^) and 
European larch, [Larix Europcea.) The young maples planted in June 
appear above the ground in about ten days. He has a grove of soft 
maples planted six years ago. Many of them are twenty feet high 
and ten inches in circumference. White ashes planted seven years ago 
are fifteen feet high and eight inches in circumference. The seeds ripen 
in the fall, and should be gathered after the first hard frost and planted 
immediately. It is estimated that 15,000,000 trees have been planted in 
Iowa in 1870, and that the average for several years past is about 
5,000,000. Two farmers of a town in this State have planted 25,000 
forest trees this year. 

The Farmers' Institute of the Kansas Agricultural College, at Man- 
hattan, recommends the following species of tiees as most suitable for 
cultivation in Kansas; the ailanthiis, asli, box-elder, catalpa, cedar, 
chestnut, coffee-bean, willow, cotton-wood, elm, hackberry, hickory, 
larch, linden, locust, maple, oak, Osage orange, pine, poplar, tulip tree, 
and walnut. More than half of these trees are native in that State. 

Two gentlemen near Omaha, Douglas County, Nebraska, have about 
one hundred acres planted with black walnut, and the same number with 
cotton-wood and the soft and the ash-leafed maple, (Negundo aceroides.) 
This fall (1870) they intend to add seventy-five acres to the walnut 
plantation, and next spring two hundred more, principally black walnut, 
but some cotton- wood and maple. 

In the counties of Nemaha and Eichardson, Nebraska, at least a million 
sprouts of the cotton- wood have been pulled uji from the bottom lands 
and islands of the Missouri Eiver, and carried back, in some instances 
one hundred miles, and set out for timber lots. One individual took 
30,000 in one week to Pawnet3 County for this puri:)ose. Each farmer 
sets a forest in that part of his farm which is most convenient, and best 
adapted to its growth. 

Mr. F. F. Aiken, of Sacramento County, California, has planted this 
year 5,000 Lombardy x)oplar and Balm of Gilead trees ; 10,000 Cali- 
fornia black walnut; 4,000 xlmerican white maple; 5,000 American 
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wMte elm 5 2,000 Englisli elin; 400 Spanish chestnut, and 500 American 
chestnut. The. last five kinds were brought from the Atlantic States. 
They have succeeded so v/ell that he has ordered several thousaad, 
which lie will plant the coming season. The elms and maples have 
grown four to seven feet this year. Mr. Thomas Edwards, of the same 
county, has set 7,000 locust trees, one-half of which have been set in 
forest form one year, and the other half two years. Y/hen planted they 
were two years old from the seeds, and were set in alternate rows eight 
and ten feet apart, respectively. He estimates the probable expense of 
care and cultivation at about §10 per year, and remarks that he expects to 
have, in ten years, fence posts enough from them to fence all his own land, 
and some to sell to his neighbors. Mr. James T. Stratton, of Alameda 
County, has planted fifty-three and one-half acres with 30,000 blue-gum 
trees, (IJucalypUis glohulus^) and 13,000 red-gum, {Eucalyptus resinifera.) 
They were grown from seeds gathered in December, 1SG8, from trees 
only seven years old 5 and in August of this year were, on an average, 
four and one-half feet high. They were planted eight feet apart each 
way. Mr. Stratton thinks that in seven years they will be large enough 
to afford some income. These trees are natives of Australia, and are of 
rapid growth. The red-gum sometimes grows to the height of one hun- 
dred and fifty to two hundred feet, and yields a valuable resin. A plank 
01 the Eucalyptus was exhibited at the great exhibition in 1857, which had 
a length of one hundred and forty-eight feet. The w^ood, when green, is 
soft and easily split, but when dry is very hard. The trees are used 
extensively for piles, flooring, shix)-building, and other mechanical 
purposes. 

PIIOEITS OF CULTURE. 

Of the profits of culture in this country, estimates cah. only be given 
at the present early stage of tree-planting. Sufficient data concerning 
the rate of growth and numbers likely to thrive upon a given area are 
available for a calculation of profits based on present prices. It may be 
proper to give the estimate of a few practical men, from the facts noted 
in their experience and observation. Mr. Joseph L. Budd, of Shellsburg, 
Iowa, says that a grove of ten acres of white ash, {Fraxinus Americana^) 
thinned to six feet apart each way, containing about twelve thousand 
trees, will average at twelve years of age, on good prairie soil, about 
eight inches in diameter. The previous thinnings will pay for cultivat- 
ing to this time. Ten feet of the butt of each tree wdli be worth for 
inechanical xnirposes 40 cents, and the remaining tops 10 cents each, mak- 
ing for the twelve thousand butts, $4,800^ and for the tops of the same 
$1,200, total 86,000 for the profit of ten acres in twelve years. By cutting 
the stumps close to the ground, and covering them with a light furrow on 
each side, sprouts will spring up which, by proper pruning, will produce 
in eight years a crop as valuable as the first. He also assumes that ten 
acres of the black ash, {Fraxinus samhucifolia,) x)lanted for hoop poles, in 
rows four feet apart, and one foot in the rows, will yield at the first 
thinning of half the trees at the end of five years, at 3 cents per pole, 
§1,020, which will pay all the expense of cultivation, and interest on the 
laud. The Vv^hole remaining crop of 54,000 poles, if cut two years later, 
at 0 cents each, the price of heavy poles, Vill amount to $3,240. These 
calculations are made from actual experiments, and at a low estimate ot 
the value of the crop. If the poles are cut in the winter or earh,' spring, 
the sprouts which grow up, if properly thinned out, will produce a crop 
of light poles at the end of three years, and of heavy ones at the end of 
live years. It will be seen from these estimates that the profit from 
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forest culture is mucli greater tlian from wlieat, corn, or other farm 
crops. 

The chestnut is of rapid growth, and will thrive on almost any soil. 
It will mature a crop of nuts in eight or ten years from planting, and is 
especially valuable for timber. The demand for the nuts in the market 
is almost always greater than the supply. Those of the American chest- 
nut are much superior in quality to the Spanish, the French, or the 
Italian variety. Groves of this tree can be planted with profit in a suit- 
able climate where scrub-land is abundant and timber scarce. 

A gentleman of Panora, Guthrie County, Iowa, states that fifteen 
cotton-woods were planted a.bout fifteen years ago. In twelve years he 
cut down eleven of them, from which he obtained five cords of wood. 
Three years after he cut the remaining four, Vv^hich made two cords of 
wood and seven hundred feet of lumber. The lumber, at 2 J cents per 
foot, was worth $17 50. The wood from the fifteen trees, at §4 per cord, 
was worth $28, making a total value of $45 50 for the fifteen trees. 
They covered about one-sixteenth of an acre. At this rate, one acre 
would be worth $728 in about fifteen years. More than two-thirds might 
be cut off at the end of twelve years. 

Mr. H. 0. Eaymond, of Pottawatomie County, Iowa, says that thirty 
cotton- wood trees were planted twelve years ago, being two feet high 
when planted. They will now make over one-third of a cord each. De- 
ducting forty-four trees for vacancies occasioned by dying out, an acre 
will contain about five hundred trees, if planted in rows ten feet apart and 
eight feet in the row. Dry cotton- wood is now worth, in Council Blufis, 
$9 per cord. The cost of planting, cultivating, and the interest on one 
acre of land for twelve years will not exceed $100. He estimates that 
at the end of twelve years the trees will malce 167 cords, worth $1,503. 
Deducting $501 for chopping and hauling, at $1 and $2 per cord, respect- 
ively, and $100 for cultivating, we have $902 for the value of the wood 
at the end of twelve years, making a net profit of about $75 for each 
year. 

A maple grove near St. Johnsbury, Vermont, occupies the site of a 
corn field of sixty -four years ago. It is a natural growth, has twice 
produced a quantity of valuable wood in thinning, has been used as 
a sugar orchard for six to eight years, and is deemed worth $200 i>er 
acre. 

Dr. John A. ^Yarder, of Cincinnati, recently measured a number of 
trees planted twenty years ago in Springfiekl, Ohio, with the following 
result, the measurement being taken one foot above the ground : Eu- 
ropean larch, lOjV inches,* paper birch, 10J-; red cedar, 9J,- white elm, 
11.^ ; white pine, 14J ; Norway spruce, 14 ; Austrian pine, 15 ; ailanthus, 
15 ; burr oak, 15 ; silver poplar, 17 J inches. The following were on culti- 
vated ground: White or paper birch, 14 inches ^ silver pine, 14^; Euro- 
pt\an larch, 18 ; deciduous cypress, 20 inches. 

Dr. Warder recommends that the farmers of Ohio plant one-fourth of 
their farms with timber forests. He thinks that the increased product 
of the remainder would fully make up for the loss of the one-fourth, in 
consequence of the benefits of the shelter alone, besides the timber and 
wood produced- He would plant the trees four to six feet apart, that they 
may grow tall, and not need to be trimmed. He thinks that the black lo- 
cust (GleditscMa triacantJios) is a very valuable species for cultivation, on 
account of its rapid growth, firmness, and great durability. He recently 
sold one acre of forest trees of this species, scarcely a tree of which was 
over fifteen years old, for $1,000. The timber was used for paving the 
streets iu Cincinnati; and, from experiments which have been made, it 
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is found to be fi very valuable article for this purpose. Colonel Rich- 
mond, of Sandusky, about eii^bteen years ago planted a piece of burnt 
land with these trees, after hiiving cultivated it a few years with other 
crops, and now they are about forty feet hi^^h, and 3^oung trees are com- 
ing up from their seeds all through the forest. The borer has not 
troubled the trees much in this section of the country when they have 
been planted in large groves or masses. 

Mr. D. C. Bcotield, of Elgin, Illinois, says that pine and larch, as demon- 
strated in his own grounds, attain the height of thirty to thirty-five 
feet, with a diameter of eight to twelve inches at the collar, in twelve 
years. He wouhl plant three feet apart, every fourth tree each way a 
]yine, the remainder larches, a proportion of one to sixteen, giving the 
pines twelve feet each way. One square 3'ard to each would admit of 
4,840 trees on one acre ; but Mr. S. abates a fev/ for possible losses, and 
supfioses 4,800 trees, of which 300 are pines, and proposes to cut out 
2,400 larches at the end of se ven years ; 1,1200 more at the end of fourteen 
years; GOO at the end of twenty-one years, and the remaining 300 
larches at the end of thirty years, leaving three hundred pines twelve 
feet apart each way. He figures the yield as follows : 



2, 400 trees as grape stakes, at 5 cents 

1,200 trees as fence posts, (4,000^ at 25 cents) 

GOO trees, at §3 

300 trees, at §20 



4, 500 trees, aggregating in thirty years 



$120 
1,000 
1,800 
6, 000 



8,920 



He values the remaining pines at $6,000^ to be worth $9,000 in ten 
years more, and $15,000 in twenty years, making in all, at the end of 
fifty years, $23,920. This is of course hypothesis, and perhaps extrava- 
gance, which the reader may abate in accordance with his own judgment. 

While the public mind should be guarded against extravagant esti- 
mates, in w^hich the proceeds, of a large area are based upon the growth 
and yield of a few trees, it is proper to note the results of judgment in 
selecting, system and care in i)lanting, skill in cutting and marketing, 
which in foreign countries have transmuted rose-colored theories into 
golden reality in actual practice. Making due and heavy allowance for 
the estimates of individuals i)resented in these pages, for drawbacks 
which are sure to meet the tree-planter at every turn, there is still 
abundant margin for profit and inducement for effort, which should lead 
to the extension of forest culture till the West shall have a larger area 
in timber than when the era of settlement commenced. 

LAAVS FOR ETsCOURAailNa FOUEBT CXJLTUBB. 

The legislature of Missouri passed a law the present year for the en- 
couragement of forest culture, by which any person who will plant an 
acre or more of forest trees, or a row one-fourth of a mile long, with 
the trees a rod apart, on his own land, shall rieceive, after cultivating 
them three years, a bounty of $2 yearly for fifteen years, provided the 
trees in the mean time shall be kept aiive and in a growing condition. 
The Massachusetts Society for Promoting Agriculture offered, in 1858, 
a premium of $1,000 for the best plantation of forest trees growing in 
1870, and planted in 18G0. That premium has been awarded to Major 
Ben. Perley Poore. The California State Board of Agriculture offered, 
last spring, $50 for the largest quantity of useful forest trees planted 
during the year. The Board of Directors of the State Agricultural So- 
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ciety of Illinois offered a premium of $1,000, payable in 1881, for the 
best ten acres of artificial timber forest. In 1865 Nebraska enacted a 
law for encouraging forest culture. The State of New York is paying 
bounties for the same purpose, through her agricultural societies. In 
Europe the governments foster this industry by various and effective 
means, and are making it a specialty of national interest. 



SILK CULTURE. 

Some progress in silk culture has recently been made in California. 
The disease prevailing among silk-worms in the south of Europe has, for ^ 
several years, created a large demand for silk-w^orm eggs, and a lucra- 
tive trade with France, Italy, and China has been carrie'd on. At the 
present time, however, as a consequence of the war between France and 
Germany, this industry has suffered an unexpected check, as orders 
received from Paris last spring for large quantities of eggs were 
countermanded after the commencement of the war, which has ren- 
dered the product of the year almost an entire loss. This contin- 
gency, which is only temporary, will not be likely to happen again very 
soon, and such is the encouragement for the production of eggs and co- 
coons in future, that more mulberry trees have been planted in the State 
this season than in any former year. Sericulturists are sanguine that 
the business will soon be much better than, ever before. 

In 1868 an act was passed by the legislature of California for the 
encouragement of silk culture, and bounties have since been paid to the 
following persons in the counties named ; To H. G, Ballon, of Yolo, $300 
for 100,000 cocoons; to Mrs. E. M. Weston, of Sacramento, $1,875 for 
625,000 cocoons to S. J. Scuffregan and Leon Gambert, of Santa Clara, 
$250 each; to A. Packard, of Santa Barbara, $450 for 150,000 cocoons; 
to A. Isoard and A. Miller, of Nevada, $250 each. 

Silk-worms were first hatched in California in 1860, and numbered 
about 500; in 1866, the number was estimated at 300,000; in 1867, 
600,000 ; in 1868, 2,700,000; in 1809, 3,500,000. In June last the Scientific 
Press expressed the opinion that there would be 25,000,000 in 1870. 
Mr. William Agnes, an experienced silk manufacturer, considers the raw 
silk produced there equal to the best India or Japan. Mr. Kyle, of Pater- 
son, New Jersey, expresses the same opinion. The fiber is' very strong, 
fine, free from all impurities, and remarkably smooth and glossy. 

Mr. Leon Gambert, of East San Jose, who has been breeding silk- 
worms for the past two years, and received this year a premium of $250 for 
silk culture, has 5,000 mulberry trees of the Moretti or Italian variety, be- 
sides 10,000 of the same kind in a nursery, some of which are two and 
others three years old, valued, respectively, at $10 and $15 per hundred. 
He considers the Moretti variety the best for silk-worms. Last year he 
raised seventy ounces of eggs, worth $8 per ounce. All the work of 
feeding and tending was done by one lady. This year he is hatching 
three and one-half ounces of eggs, fnom which he expects to get about 
140,000 silk- worms. These worms will produce moths enough to lay 460 
ounces of eggs, worth $3,680. One hundred and fifty female moths will 
lay an ounce of eggs. But, as about one-half the number of the moths 
from the cocoons are males, 300 cocoons are usually considered necessary 
to produce moths enough to yield one ounce of eggs. His silk- worms 
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are of the French variety, which he says will i:)roduee the strongest and 
best silk. The Japanese silk worms do not succeed well, and are not 
worth so much by one-third as the French. He sells his cocoons in 
European markets, to which they may be transported with perfect 
safety. 

The worms when first hatched are fed upon the tenderest leaves, the 
tip ends of the growing side-shoots being used for this luirpose. When 
the worms become okler and stronger, larger leaves are used, and so on 
till they are full-grown, when they require the strongest food. They 
are fed upon shelves, on which the leaves are strewn in the form of a ring 
or wreath about a foot in diameter. This method is found to be the most 
favorable for ventilation and cleanliness. 

Mr. Jesse Williams, whose farm is seven miles from Watsonville, in 
Santa Cruz County, which joins Santa Clara County, has three acres of 
land planted with mulberry trees of the multicaulis variety, which he re- 
gards as the best for feeding silk- worms when the production of eggs is 
more of an object than that of silk. His trees are three years old, and he 
prunes them back, so as to give them a bushy form, with numerous small 
shoots and limbs. He says that he can get more leaves and of better 
quality by this method of training. He is hatching this season 1G0,000 
worms from four ounces of eggs. The trees on the three acres will afford 
an ample supply for feeding them. He has a separate building for a 
breeding-room, to which plenty of air can be admitted, although a strong 
draugbt is not allowed to blow upon the worms. He expects to pro- 
duce 500 ounces of eggs this year, which will be sufficient to hatch 
20,000,000 of worm r^. It is his intention also to plant this year 5,000 
more trees, and to build a cocoonery which will be of sufficient size to 
accommodate 2,000,000 worms. 

The reports of the surveyor general of California exhibit a production 
of 8,200 pounds of cocoons in 1868, against 3,043 pounds in 18G7. The 
number of mulberry trees rCDorted in 18G8 was 374,125, against 356,053 
in 1867. 

Mr. J. N. Hoag, of Yolo, in the season of 18G9^from fifty to sixty acres 
of land, containing 300,000 trees, fed 1,500,000 worms. 

Mr. E. Muller, of Nevada County, from 105,000 trees fed 50,000 worms. 
He states that his best eggs are those exposed all winter on his trees, at 
an elevation of 1,800 feet above the level of the sea. 

Mr. Albert Brewster, a sericulturist of Los Angeles, is feeding his 
worms with branches this year, thus saving the labor of pulling the leaves. 
He says this season has been more favorable than the last. The worms 
have been longer in maturing than if the weather had been warmer, but 
they could not be more healthy. , About 60,000 of his worms had com- 
menced to spin their cocoons ; the remainder, about 200,000, were yet 
small, being more recently hatched. The winter which followed the 
I)rosperous silk season of 1868, in California, was open and i3leasiuit ; 
but the following spring was late, cold, and unfavorable to a lieiilthy 
growth of the mulberry leaf. The electric condition of the atmosphere 
\Yas unusually disturbed ; and, until late in June, shovrers were aimost 
uniformly followed by cold and disagreeable weather. 

The effects of an exceptional season were plainly visible in the foliage 
of the peach, and the irregular growth and deficient flavor of its fruit, 
and in an unevenuess of growth in the hop fields, such as had never be- 
fore been observed in the State. Apiarists experienced ah unaccus- 
tomed loss of ]3ees, and a deficiency in proportional product and in the 
quality of honey; and a sigaificant fact to naturalists was the scarcity 
of butterflies, usually so . abundant at certain seasons. These peculiar]- 
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ties of the spriDg of 18G9 caused tlie loss of a large portion of the first 
feeding in that year, and threw a temporary discouragement over the 
minds of beginners in silk culturoj who had indulged sanguine e^ecta- 
tions from the prosperity of that industry in former years. 

Mr. J. Hoag, of Yolo, a prominent silliculturist, incited by the deep 
interest felt in the subject, published a resum6 of his experience^ during 
the season of 1869, in the Transactions of the State Agricultural Society, 
in \yhich, alluding to the facts already stated, he showed that the mis- 
i'ortunes of the season were no just grounds for discouragement as to the 
future J that tliey would in fact become rather a benefit than otherwise, 
by creating, at this early stage of a vast prospective business, a better 
understanding of the modes of culture best adapted to California regions ; 
and that a large proportion of the losses of the season was owing to 
needless and injuiious precautionary measures, founded on the practice 
of European countries, where, by reason of less favorable chmates, the 
artificial processes are resorted to. 

The errors committed by himself and other silk culturists consisted 
in the excessive and ill-timed use of refrigerator boxes, and other means 
of retarding hatching till a lafe and more favorable period of the season. 
Too great use also was made of artificial heat at the period of hatching, 
in an unwise anxiety for exact regularity of teniperature. Another cause 
of miscliief was the excessive cutting back of mulberry trees, to supply 
demands for cuttings, resulting, through the aid of unfavorable meteoro- 
logica;l conditions, in so large an absorption of water by the leaves as to 
render them unhealthy" food for silk-worms. 

As an exami^lo of the special profits derivable from growing silk- worm 
eggs, he states that, in 1868, he fed the leaves from three and one-half 
acres covered with two-year-old Jfortf^ mwZ^icatiZis trees, grown from cut- 
tings without transplanting, and cut back in the spring or winter close to 
the ground, the toi>s being used for cuttings, so that they furnished but 
little more than half the early foliage which they would have afforded 
if they had been jpruned only witff a view to feeding purposes. The 
feeding was commenced June 1, and completed July 25. The following 
is a statement of receipts, expenses, and resulting profits : 



486|^ ouucey eggs, sold to H, and B., afc $4 per pimco $1, 94G 70 

Value of (3gj?3 sold to otlier parties, and eggs retained 1, 897 50 

Perfovatcd'"cocoons sold 75 30 



Total receipts „ - 3, DID 50 

Expenses oi* lab<jr, &c - - - 472 00 



Profit •■ 3.447 50 



This result shows an average net profit per acre of $985, obtained on 
fifty-five days' feeding. 

. .Mr. H. Ballon, of Yolo County, states that from one-tenth of an acre 
of , two-year-old trees which were sufiering greatly from neglect, and were 
very uneven in growth, he obtaiued 600 pounds of leaves, being at the 
rate of 6,000 pounds of leaves per acre. Procuring an additional supply 
from another source, he used 1,500 pounds of leaves, equivalent to the 
foliage of one-quarter of an acre, with which he matured the worms from 
one ounce of; eggs of tlie Prench variety, this crop of worms producing 
sixty ounces of eggs, worth $24:0, and twelve .pounds of perforated 
cocoons, worth J9, maldng a total of $249 as the gross product of one- 
quarter of ah acre, or 1096 per acre. 
The profit on eggs and .coGOons made by Mr, T. B. Flint, of Sacra- 
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mento, from the feeding of one acre, is estimated at $1,261, after deduct- 
ing $175 for expense of feeding. 

Mr. Hoag asserts that by cultivating the trees as dwarfs, planted near 
together, twice as much foliage per acre can be grown at each crop as 
can be obtained by the orchard system of large trees, which is necessary 
in the more moist climates of Southern Europe; and, as in California 
two crops of leaves can be gathered yearly without injury to the trees, 
tbe yield of leaves there would be to that of Europe as four to one, 
amounting to about 04,000 pounds per acre yearly, sufficient for the 
production of 040 pounds of reeled silk, at the usual rate of one pound 
of reeled silk from 100 pounds of leaves. Reeled silk, even of poor qual- 
ity, is worth $7 per pound throughout the world, while exhibits of the 
San Francisco market in 1869 show prices of California reeled silk from 
trivoltine Japanese worms reaching $9 per pound, and from the annual 
varieties, $12 to $15 per pound. Taking $7 per pound as the average 
value, the annual product of reeled silk from one acre of leafage would 
be $4,480. The expense account is stated as follows : Eent of land and 
cocoonery, $50 ; cost of cultivation of land, and feeding worms, $800 5 
hire of Chinese or of white girls or boys, in reeling silk, 1,280 days' work, 
putting the price of a day's work at $1 for one-half pound of reeled silk, 
$1,280 ; total expense, $2,130 ; leaving a net profit of $2,350. 

Mr. Hoag advises farmers in California to prosecute silk culture in 
conjunction with the usual branches of agriculture, except in the coast 
counties, where the climate in summer and autumn is damp and foggy, 
and asserts that mulberry trees are more readily and chea]>ly grown 
than fruit trees, and that any person can in an hour's time be taught in 
the cocoonery how to manage and feed the worms, and save and cure 
the cocoons for market 5 and that, with four days of instruction and three 
weeks of practice, a woman or girl can become expert in the art of reel- 
ing silk. 

The foreign silk-worm which feeds upon the ailanthus, introduced into 
the United States years ago, is found in abundance in different parts 
of the country, yet little has been accomplished in utilizing its cocoons. 
A more particular statement of its distribution and comparative value, 
and of the introduction of the oak-feeding worm, may be found in the 
report of the Entomologist in this volume. 

SILK IVIANUFACTURE. 

In the Northern States silk is manufactured into dress goods, ribbons, 
velvets, and trimmings, the amount, according to statements in com- 
mercial papers, being variously estimated at $10,000,000 to $20,000,000 
worth annually. We have found it difncult to obtain reliable informa- 
tion, and cannot vouch for the absolute correctness of the following 
affirmations and figures, but present for what they are worth statements 
apparently reliable. Boston reports fifty silk factories, mainly engaged 
in the manufacture of velvets 5 New York City, fifty; and the business 
is carried on extensively in Schenectady, Troy, Yonkers, and at Oneida, 
by the Oneida Community, who commenced late in 1866, manufacturing 
nearly $25,000 worth in 1807, and now employ 130 female operatives in 
their silk factories. A considerable business is done at Mansfield, Hat- 
field, and Manchester, in Connecticut. A company in Manchester is 
said to fabricate yearly 00,000 pounds of ^'thrown silk," 00,000 pounds 
of ^' patent spun/' 100,000 pieces of belt ribbon, and 600,000 yards of 
wide goods, consisting of dress silks, gros grains, i^oplins, foulards, and 
pongees, and employs 1,000 operatives. The capital invested in Massa- 
chusetts, New York, and Connecticut, is $5^000,000. Philadelphia has 
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thirty factories, with a capital of $1,500,000. Paterson, New Jersey, 
has fifteen factories. One corporation manufactures every month 3,000 
pounds of silk thread, 1,000 gross of silk braids, 600 gross of hat b^nds, 
350 yards of serge, and employs 300 operatives, mostly children. An- 
other makes 70,000 yards of dress trimmings monthly. The aggregate 
number of persons employed in the factories at Paterson is 3,500, and 
there are 70,000 spindles. The raw silk used by these companies is im- 
ported from China and Japan free of duty, but first passes through the 
English market, where the prices are fixed. 

Mr. E. V. De Boissiere, a wealthy French gentleman, has engaged in 
silk culture and manufacture near Williamsburg, Franklin County, Kan-* 
sas, upon an estate of 3,200 acres. He has already planted over half a 
million of young mulberry and ailanthus trees, raised from seed imported 
from France, China, and Cahforuia, and is every year enlarging the area 
of his groves. He proposes to raise his own stock of raw material, which 
he thinks will be easily accomplished when his trees have fully matured. 
' Until these become available for feeding, he will import from China, 
France, and other foreign countries, a supply of material for his manu- 
facturing enterprise. The cotton fiber used in some of his fabrics he is 
compelled to procure in Manchester, England, none of sufficient fineness 
being yet produced in this country. 

The erection of buildings designed to accommodate both the looms 
and the weavers, with their families, has already been commenced. One 
large frame building is occupied by two families, with looms for weav- 
ing dress, silks. Another still larger building has been erected for the 
accommodation of a number of families ' and for a velvet-ribbon loom. 
A large stone factory has just been completed, in which will be placed 
three velvet-ribbon looms, with machinery for making silk thread, twist, 
&o. All of this machinery has arrived in this country, and will be imme- 
diately set in operation. The velvet-ribbon loom now in operation pro- 
duces 250 to 300 yards of ribbon per day, or 28 double pieces, woven back 
to back, with a nap or plush connecting them, which is cut by a knife 
vibrating with the movement of the loom. In some of the lower-priced 
fabrics the warp is wholly or partly cotton. 

Mr. De Boissiere exhibited at the late Ottawa County fair several 
specimens of silk velvet ribbon, which, in fineness of texture, compact- 
ness of fabrication, and brilliancy of color, will compare favorably, it 
is claimed, with the most elaborate products of the Old World. This 
branch of silk manufacture has hitherto been confined mostly to a few 
localities in France. 

Some of the features of cooperative associations have been adopted 
in this enterprise. Mr. De Boissiere proposes to erect a building 300 
feet long by 150 wide, three stories high, with an open court 200 feet by 
100, for the accommodation of female specialties. A common refectory 
will be provided, and subsistence offered at the low prices attainable by 
this method. He is now importing from France fresh supplies of skilled 
labor and machinery. 

The California Silk Manufacturing Company, which was organized 
March 4, 1870, with a capital of $50,000, has engaged an experienced 
silk manufacturer, and proposes to erect immediately a factory building 
125 feet long, 50 wide, and two stories high. The culture and manufac- 
ture of silk bid fair to become one of the most important interests in 
the State. 

DISEASES OF THE SELK-WOEM. 

A writer in the l^ovtli China Daily News, of June 30, 1870, says that 
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the silk- worm disease, the pebrine^ has recently been discovered in the 
eggs of the silk-worms of Japan, notwithstanding the distinct declara- 
tion of the Italian commission to the contrary. It first exhibits itself in 
the form of a corpuscle in the egg, and is said to be contagious and or- 
ganic, and capable of transmission by propagation. An examination 
of fifty cards being made by LcAvis Crivelli, only six were found to be 
sound. The Italian congress called to investigate the subject came to 
the conclusion that the disease has its origin in this corpuscle, Thf3 
Japanese, therefore, have now to contend with this disease, and also with 
another, called the ujij besides an enfeebled state of the silk-worm, 
•caused probably by the enormous demands for the eggs during a few 
years past. These difficulties are very formidable, and will require the 
most energetic efibrts on the part of the silk-growers and the Japanese 
government to counteract them. The government has already distrib- 
uted throughout the silk districts Mr. Adams's report on the uji^ in which 
he describes how it fastens itself on the young worms, and deposits its 
eggs within their skins. He shows the necessity of destroying the iiji 
at once, instead of throwing it away as if a dead insect, when in reality 
it is a living one in the grub state. He recommends further that when 
silk-worms are about to spin their cocoons, the peasants should sepa- 
rate all those worms which, from the black mark on them, are known 
to contain uji^ and suffocate all the cocoons which they produce, thus 
destroying the v^i at the same time. These cocoons would, of course, be 
used lor silk. The home department of Japan has called the careful 
attention of the silk -producers to the various diseases to which the silk- 
worm is liable, and has demanded that they should search out the causes 
which produce them, instead of referring them to a supernatural power 
over which man has no control. It has also offered honorable mention 
and liberal rewards to those who will discover the best methods of eradi- 
cating the disease, or of improving the breed or the system of rearing 
the worms. It is confidently expected that these efforts of the govern- 
ment will result favorably in j^utting an end to these diseases, and 
bringing the silk production up to its original standard. 

It is supposed by some that the disease is caused by a small fly which 
deposits its eggs on the silk-worm just before the latter enters the cocoon. 
These eggs, adhering to the worm, are carried into the cocoon, where they 
hatch about the time the cocoon is finished, producing very small mag- 
gots, which prey upon and destroy the chrysalis. 

Dr. Tryski, the Austrian commissioner to Japan, visiting California 
on his way home, informed Mr. Hoag that the losses of cocoons set aside 
for eggs in Japan, in 1869, ranged from SO to 75 per cent., the usual sup- 
lily of eggs being diminished in corresponding proportion. As a conse- 
quence, eggs commanded $4 50 to $5 per ounce ; but notwithstanding 
this high price, there had been shipped to Europe, up to the time of his 
leaving Japan, 1,300,000 ounces, at a cost in Japan of about $5,850,000, 
the shipment being still in progress, and estimated to reach for the year 
2,000,000 ounces, at a cost of $9,000,000. He also stated that California 
had the power to secure this trade, for the reason that the disease men- 
tioned is extending its ravages in J apan, causing serious diminution in 
the supply cf eggs and a corresponding increase in price. 

Professor Tyndall, in an address recently delivered in Liverpool be- 
fore the British Association, estimates that France has sustained a loss 
of $242,000,000 within the last seventeen years, caused by the ijehrine^ 
or silk-worm disease. 

M. Sintrae, of France, has made a series of experiments, Avhich ho has 
communicated to the Academy of Sciences in Paris, to asceitain the 
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cause of the silk-worm disease now so prevalent in that country and 
other parts of Europe and Asia. From his experiments he concludes 
that the worms succeed much better when raised in the open air than 
when kept in close rooms at high temperatures, as is usually the case- 
that they hear very well a temperature as low as 47^ and as hi^h as 
1040 ; and that they are not injured by the direct rays of the sun nor bv 
sudden changes of temperature. He attributes the disease to confine 
inent in too close rooms, and recommends that they be kept hi open sheds 
with roofs sufficient to keep off the rain. Worms kept in this way yield 
very satisfactorily, 88 ounces of eggs furnishing sumcient silk-worms to 
]>roduco 372 pounds of cocoons, besides a large nnmber of ep-«-s from 
which to rear a new stock. ' 

SILK SXn?PLY, 

In consequence of the diseases of the silk-worm, the imports of ra\Y silk 
into Great Britain have fallen off 40 per cent., and prices have risen 100 
per cent. Many silk manufacturers have abandoned their business and 
sought other employment. Imports of silk from China into Great 
Britain, between the years 1857 and 1864, fell from 9,000,000 pounds 
per annum to 3,000,000 pounds; arid in one year, 1864, they fell from 
7,000,000 to 3,000,000 pounds. To remedy this evil, the silk manufac- 
turers of England have formed a company, called the " Silk Supply 
Association," the object of which is to stimulate silk production by cot- 
tage culture, and in every other practicable way, in all countries where 
the silk-worm can be raised; to encourage the introduction and ex- 
change of eggs of 'the best kinds of silk- worms; ^to impart practical 
suggestions to silk-producers for improving the quality of their silk and 
the manner of reeling it ; to promote importatious of cocoons from coun- 
tries which have not facilities for reeling them : and to confer with all 
consular ageuts in foreign countries to secure their cooperation in pro- 
moting and extending the culture of silk in all places where they can 
exert an influence. The association has already published a "Guide to 
Sericulture," and intends soon to issue a monthly journal, called the 
Journal of the Silk Supply Association, for the purpose of more effect- 
u ally carrying out its objects. An attempt to cultivate the Bonihjx moru 
or true silk-worm, in England, is proposed to be immediately undertaken, 
and a speedy revival of silk culture is confidently anticipated. 



THE MARKET SYSTEMS OF THE COUNTRY, THEIR 
USAGES AND ABUSES, ' 

The wide inargin between the home prices of fruits and vegetables, 
the grains and meats of the farm, and the rates at which they are sold 
to city consumers, is often suggestive of extortionate combinations and 
oppressive regulations and usages, by which gTced obtain^ a large portion 
of tli(e reward of labor. While the laborer who carries the produce of the 
farm to the city larder is as worthy of his hire as the husbandman him- 
self, ttiere is opportunity for oppression in the fact that the market men 
andymcksters of the city are voters of the municipality, and the selfish- 
ness of huihah nature in such a contingency usually involves municipal 
regulations in sOnie degree unjust and burdensome to the original producer. 
'Where farmers are . ;;permitted .equa^^^ hucksters to sell 

in open market, there can be . no^ g^^ for censure of city dealers. 
16 a 
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TJae usages ancl reguiatioBS of different markebs are so ili verso that it 
has been deemed a matter of mucli importoiG© to examine iu detail the 
peculiarities of the systems m vogue ia the principal cities in the coan. 
try, with the hope and expectation that the better f^Mre& of the best- 
regulated markets may ultimateiy secure general adoption. It was 
beheved that a general reform in cfur m?trket system is required, aad 
that by taking wise and prop^ steps such reform could be inaugurated 
and carried to gratifying results. The first step was to arrive at a com- 
plete statement of these objectionable usages or customs in tbo food 
market ; and with that view a circular was sent from this Department 
to a number of persons who, fi*om their oilcial or editorial position, were 
likely to be possessed of the information sought, asking information 
upon the following points : 

1. Kumber of days in the week and hours of the day in which farmers 
are permitted to sell from their wagons^ 

2. Amount of space at the market-houses ami on the streets which 
they are allowed to occupy. 

3. Prices obtained by middlemen or hucksters, compjircd with the rates 
allowed by them to producers. 

4 QDhe bearing of prevalent usages of commission-men upon the 
intei-ests of producers. , 

5, Aniounfe of license (if any) scequired of farmers, and otiier muniei- 
paJli^^strictiions or re^uii^ 

: :35he^^^^ has been the appearance of articles in the 

leading journals Of our cities reciting the various abuses to which house- 
keepers are subjected in purchasing provisions. 

The Department is also in receipt of long and in many cases carefully 
prepared reports of tlie market systems of our cities, and of imblic doc- 
uments, as charters.and market ordiiiauces, and in some cases extended 
historical statements of the gradual development of systems to corre- 
spond with the growth of cities. This mass of material has caused some 
embarrassment from its bulk and from the difficulty of establishing any 
system of presentation that would avoid a wearisome repetition. 

iJ^iB^ CITIES OiP LESS lOOjOOO POPULAO^ION. 

•The diMculties of supplying the smalle^^ cities with various articles of 
food are not serious. From some, Albany and Korfolk, for instance* no 
complaints have been forwarded. In Albany the farmers drive into 
town in their farm wagons, and the only city usage that affects them is 
one that requires the broad and beautiful street where they stand to be 
cleared by 11 o'clock. Th0 sales are made direct by the farmer to the 
families or storekeepers, generally through the agency of runnersj who ' 
earn a small commission where produce is sold in quantity. 

The plan and geographical position of towns have much to do with mar- 
ket usages. Albany has the least cause for complaint of any city which 
has answered this circular; It is surrounded by a fine farming coun- 
try, the estates extending to within a mile in some directions of the street 
where .the principal sales are jinade. That street is so broad and the 
#ade ; is so steep that makiiig a market of the center of it does not lower 
its tonie or detract from its healthfuln^ss a^ a place for residences of the 
hrst class. On the other hand, cities like ]S"ewark, New York, and San 
Francisco, that are separated from farming communities by arms of 
the sea pr by marshes and riversj report the most objectionable usages 
Mobile also, built.oa a peninsula between a river and an arm of the^a, 
Wi^th a widfe interval of niarsh and barrens separating it from prflidiiiativ^ 
lanaB^nCOjnplainsi^f ' jifs.unri^^^ exacted of the c(Hisu^^r by 
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midiilemeu and hucksters. In Mobil^e and Cliaiieston these hucksters^ 
charge from 100 to 200 per cent, advance. In Korfblk the advance iy 
quite reasonable, being on an average not over 20 per cent, beyond the 
mm paid the producer. 

In most cases it has not been tbnnd practicable to regulate the rela- 
tions between the farmer and the city consumers by ordinance. 
Eules have been made in some instances prohibiting the sale to buck 
sters, but they are, either avoided by a subterfuge or have become dead 
letters on the statute-book, The rapid growth of our cities, Cvspeciallv 
of the manuiacturing cities, >vhere a majority of the operatives are of 
foreign birth, will of itself account for many of the abuses complained 
of. Suppose, for instance, that Albany^, which has as good market usages 
as any town of its population in the country^ should grow to be a city of 
150,000 or 200,000, and that a majority of the accession were from the 
hard- working class, natives and foreigners. The street where now uine- 
tenths of the food of the towns-people are bought directly from the farm- 
ers would be found remote from the new and densely settled parts of the 
city. To supply them, the potatoes, cabbage, carrots, veal, eggs, and 
milk could not be raised within easy driving distance. The railroads 
would bo extensively used. The farmer would not find it practicable to 
come with his produce ; the middleman would become a necessity, and 
it would be for his interest to drive the producer away from the city, 
which could be done by some ordinance made in the hucksters' interest. 
Of the farmers who have for years been standing on Gapitol Hill, some 
would prefer the quiet of their farms, and sell their market- wagons some 
would prefer the bustle and possible gains of the city, and become buck- 
gters. This is substantially the history of market usages in our towns, 
when they reach and pass a population of 100^000. In all towns of less 
size, however, a study of the market practices has convinced us that 
there is no difficulty in securing direct trade between the farmer and 
the consumer. The very hands that dropped and dug the potatoes may 
measure them out by the bushel or the barrel at the door of the merchant, 
the lawyer, and the capitalist. All that is required to Jsecure this end is 
combination and cooperation on the part of the f^irmers, followed by city 
ordinances, so framed as to pmmote this direct tralhc rather than to dis- 
courage farmers and throw the food supplies into the hands of middle- 
men and hucksters. 

lilAEKET SYSTEMS OF LAKaB CITIES. 

As above indicated, when a place returns a population of about 
100,000, from the nature of things, the length of streets, the enhanced 
value of lauds near the city, the iuliux: of crowds indifferent to the quality 
of their food or ignorant of the charaxiteristics of sound meat-s and fresh 
vegetables, the market usages undergo a change, and the problem of 
furnishing great metropolitan centers with food in abundance, on mode- 
rate terms, becomes one of the first pra'ctical importance. A market-house 
and a inarket system that were exactly adjusted to the wants of a city 
of 60,000 or 70,000, grow yearly more inadequate as the population 
swells to l^OjOOO, 150,000, and to higher figures. Boston, furnishes a 
uotable insl^nce. In 1835, when the corner-stone of Faiieuil Hall Market 
w£ts Md, i;he population of Boston was somewhai less than 00,000, 
m ainly included within a circuit of a mile. The surrounding country was 
thinly populatedj md was devoted chie% - to agricultitrei Fruits and 
vegetables were raisetl in ^ abundance within aia hour^s ride of the 
market by wag^n, Y^rmontaiid !New York furnished all the roasts and 
stealis tlic Boston tabies required. 3^o w the territory ..that >yas occupied 
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by 60,000 persons shelters over 200,000, and the population of the 
city and of the towns that are practically subarbs and iiiiabited mainly 
by merchants and artisans is about 050,000. The business at Eaneuii 
Hall ]\I;irket, at first retail, is now chiefly wholesale and jobbing. It is 
the great provision exchange for IsTew England. Not over 2,000 out of 
50,000 families go there to market. They buy at second-hand of corner 
grocers. Tliere are 739 such shops now, and there were but 330 in 1851, 
showing that the corner-grocery system is increasing faster than is ne- 
cessary to keep pace with the population. The prices at these shops are 
higher than at Faneuil Hall, but the difference is not excessive, and can 
be kept moderate if the citizens will but inform themselves of Fancuil 
HaU prices, and show a determination to go there rather than to pay 
more than an equivalent for the loss of time in going to a more distant 
market. 

The market system of Kew York closely resembles that of Eoston. 
Of public markets there are fourteen, of which the principal are Wash- 
ington, West Washington, Eulton, Center, and Tompkins. 

Designed originally as a series of stalls and stands, where the mer- 
chant or other citizen, with basket on arm, could meet the farmer face 
to face, the business hiis expanded so enormously that the good-will of 
some of these stands is worth from $10,000 to $50,000, and there are 
many which cannot be xmrchased at all. Men who have built up a busi- 
ness and prospered by it db not care to remove and thereby enable the 
market oflicials to dispose of the stand for a large sum of money. There 
are marketmen who hire stalls and do not occupy them, preferring to 
do business outside, but to retain possession of their stands, thus pre- 
venting other persons from getting them. 

The practice with farmers is to gather around the market with their 
wagons as early a s 9 o'clock in the evening of the day preceding that on 
which they expect to sell their produce. They must take their position 
hi regular order and pay their fees, V7hen they remain unmolested. 
Vv^hen the market opens in the morning, the i^roducers may deal directly 
with hucksters if they wish, or they may, if they do not care to wait, 
put their goods in the hands of middlemen, Vvho, for a commission of 10 
per cent, for perishable articles, of 25 cents per barrel for i)otatoes or 
apples, will sell this i')roduce for them and make returns. Sometimes it 
is advantageous for the producer to dispose of his articles through the 
commission merchant, especially when the market is glutted, or when 
he may be unable to be present in person. The producers and huck- 
sters can remain in r^nd around the market as long as they please, the 
old rule requiring them to leave at 12 o'clock noon being now obsolete. 
Producers can, if they desire, sell to any other person than a huckster 
or commission merchant outside the market, and can deliver goods to 
hotels or private houses if they wish. 

As buyers of food, the population of Kew York can be divided into 
three classes. There are the upper 20,000, who live in five-story brown- 
stones, and spend from $5 to $10 daily in the purchase of perishable food 
an d as much more for pantry articles. For such, nearness to a market-house 
is a prime necessity ; hence the steady increase in the number and neat- 
ness of outfit of grocers' and butchers' establishments on or near fash- 
ionable streets. The proprietors of these go to Washington, AYest Wa sh 
ington, and Fulton, as wholesale houses, and take the cream of all thai 
comes, the tenderloins, the fat chops, the finest chickens, the fattest tur 
keys, paying well and exx)ecting their customers to pay better. In Is ev\ 
York and Brooklyn there are 100,000 families that buy liberally and in 
tend to have good food, but always with more or less regard to economA 
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and tlirift. For such, the market accommodatioBS of these great cities 
are wholly inadequate. Half an hour is consumed in going and another 
half hour in returning from the markets where good articles can be had 
at moderate prices. The alternative is to pay a dollar beyond the proper 
yalue of a marketing at a fashionable stall where meats are good, or to 
buy at a third-rate stand, where the million go, where the vegetables are 
wilted, the chickens are blue, and the beef Texan, 

Philadeli^hia has for generations been noted for tbe excellence of its 
market system. There is a law in tbrce providing that vegetables^ pro- 
vlsioupS, or fruits, exposed for sale shall not have been previously pur- 
chased within the limits of the city. When the city erects a market- 
house, one-half of the building remains free for the use of the country- 
people attending the market; and no fees, tolls, or perquisites are to be 
exacted from them for the use thereof. Persons who send or carry the 
produce of their farms to market may sell beef, mutton, &c., slaughtered 
on their farms ^ and persons so selling such meats, &c,, are not liable 
to any fine for selling in less quantities than one quarter; provided that 
farmers using the stalls in the market-houses for such purposes shaUpay 
a rent or compensation for each stall not exceeding $20 per annum. 
The select and common council annually elect a ^^commissioner of mar- 
ket-houses," No person is allowed to sell or expose for sale elsewhere 
within tbe market limits than in the stands specially provided therefor 
any fruits, vegetables, or other provisions (except fresh fish, meal, or flour) 
which have been before purchased within the city of Philadelphia. 'Eo 
person exercising the trade of a butcher is permitted to occupy a stand 
or station without the market-houses free of rent ; and no person is 
allowed to ofi'er for sale any veal, beef, lamb, &c., unless the same is the 
produce of his or her own farm, upon any of the streets authorized 
for the stands for market- wagons, under a penalty of $20. The stalls 
and stands within the pubhc market-houses, and places for the use of 
which rent may be lawfully charged, are let annually, No person is 
allowed to use steelyards or spring-balances within the market-houses. 
No person, except farmers bringing the produce of their farms to mar- 
ket, is allowed to sell or expose for sale any butcher's meat in any 
streets or other highways of the city south of Lehigh Avenue, east of 
the river Schuylkill, or north of Morris street, in any cart, wagon, &c., 
nor carry about the same for sale. 

In consequence of the execution of these regulations, the second city 
of the Union has better marketing than some towns of one-fifth her 
population. On Wednesdays and Saturdays, in the afternoon, thou- 
sands of pounds of butter, poultry, meat, and sausages are sold to con- 
sumers by fanners from Delaware, Chester, and all the counties within 
thirty miles of the city. Their butter-tubs are larger and handsomer, 
the balls are fairer and more golden, than are to be seen in any other city. 
The market-houses of New York are musty old rookeries, and those of 
Baltimore are sheds, compared with the elegant, cleanly, sweetrsmelling, 
though expensive, buildings in which the Pennsylvania farmer meets the 
constimerface to face. 

The cities which grow most rapidly are found to Mopt or to allow 
usages which will, no doubt, be corrected as business crystallizes into 
permanent forms. Thus, Chicago gives the common council the right 
to license private meat and fish shops. The result is, that marketing 
stalls are Bcattered promiscuously over that most vigorous and thrifty 
metropolis. Next to a great hardware-house you buy a roast, and the 
latest novel is side by side with white fi:sh caught in Lake Superior. 

The mischiefs of a bad maxket system.^r<i aptly illustrated by .the re- 
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l>ort. we Lave received from Sau Fwcisco, a^ity ou a pemnsula, aud built 
^ith great rapiMy> and^itfe^D^lt ar^knowMge of th^ probable magm- 
. tudo It migbt reach. Ckir cp^rasp^n^ent's letter is given at length, as 
much because it iHnstrates the mih that exist in a form less aggiwated 
m other cities, as becaiis-e of, th^ clearaess of his stat^eat ; 

Sau FranciscQis gituated on the end of a peninsula, mucli of whicli, espocially tliat 
i^art near the city, is unfit for tiidtiyation. The fertile plain of Alamedia is oniv iiro 
miles distant, ofl tae eastern sld^j of tbo bay, Imt tlie fanners aeidam ta^e tlieir waffons 
acioss.in the fer^y-ljoats, and the consumers get nearly all tlieir fruit, and a large part 
of their vegetables, from middle men. 

Living in San Francisco is dear, aud all tbo commissions and profits are Lij^li. Tbe 
commission merchants who receive butter, choose, eggs, fruits, and vegetables iroui the 
procl^cers in consMlerabJe <iuantities, and sell again in It^rgo quantities, with Ycry little 
iianaiing, charge five to eight per cent. There are jobbers who purchase such articles 
in builc Irom ^ho^ producer, and make ten to twenty per cent, proiit. They must 
hajve pay for the risks they incur, the capital they invest, the time tliev spend in exam- 
ming the merchandise, and the. labor they devote to assorting and taking care of it. 
Ihe producers ^ho send their produce to commission merchants get more on the aver- 
ten to fifteen per cent. than. those who sell to wholesale dealers, but they also 
P^^lj/ws, for the commission merchant will not ineiu? much trouble to. prevent per- 
ashaMe articles from spoUing, and will not spend anything in forcing thein on tlie 
inarket. :^ruat, after re-assorting and repacking, can often be sold for twice as much as 
It cpiikl be without J but the co3i?piijS3ioivi9.0r0hant will not do the work, because liis 
principal wonld oHject. to, the expense. In the packing of aU lands of fresh fruit there 
is neecl.of imMPv^ment. 'flio grapes fern certain vineyards, pears and apples ^rom 
certam oreha»j?ds, simply because of' better selection and packing, bring 25 to 50 per 
cenfe, ,ajid. in son^e cases: 1^^^ othera that \Yore equally good when 

,Tli,:e retailei;s Ppruit, vegetables,, butter, cheese, and eggs generally purcha*se of com- 
nussion;m6rcbants, and sell at 25 to 100 per cent. advMflco. The more perishable the 
article, the higher the profit on good lots, to compensate for losses on bad lots. On 
iatchon vegetables, soltl in smaU lots, grapes, berries, and very soft la'uds of fruits, the 
■ - f Jr9j^^^ butter the retailers generally make 10 cents per pound. 

Moat p± the gardeners near San Francisco aro Italians, who bring in their vegetables 
every night m two-horso spring-wagons, Avith loads piled up four to six ibet above the 
top of the wagon-bed, and kept in place by ropes or eanvaa. The sales commence 
about live o clock, antl at eiglit the wagons Jmve disappearetl, aaid the street is. closed 
up. Ihe stewards of hotels find largo boarding-houses, the refeail-market men, and 
many ol the poorer class of housekeepers, purchase at these wagons, ^yhero they t^et 
their vegetables chcxiperthau .m the market-houses. Those gardonoVs ^vlio nre Sot 
It^iians usually send theur produce to commission men, who charge 8 per cent, com- 

Beef and mutton. are furnisbed to tlio San Francisco- market chiedy by a few butch- 
ers, who owji considerable areas of pasture land near the city, and buy up great num- ' 
bers ot cattle. I he^ agree on the prices to be cliarged for beet; .and betbre the coin - 
pietion ot tJie Paciho K-ailroad small dealers accepted thdr prices, but the ma^fet^j 
Jiave iMien aflected by the receipta of beef slaughtered in Wyoming Territory and 
slipped in aii^'ozen condition in reirigerator cars to Saii. . Franeiseo, whore it is. sold at 
H.to_iQ cents^perpoundj wben tbe; Ca^^ beef w-onld otherwise sell ibr 12 or 15 
ceut^ i ho Wyoming beef is tender and juicy, 1>ut does not keep long. Tlie gariie and 
poultiy are sent to agents, who charge 5 to S per cent. coimui.5sion, and sell without 
delay to the retailer,, seldem moving the articles from tlie wharf where they a^re landed 
previoua to simile. The retailers usuaaiy make S5 to 50 per cent, prolit. 

There.is no lixedrulo.fov tW.prolits.of retailersof fresh provisions : they depend on 
the conditions ot^the merchandise, t^^^^ ambmit of the stock, and the urgency of the 
ctemaiid. A hot day, whicli: hasteiis iermentation or putrefaction, a heavy rain, which 
K^yents hoiisekoepers from going out, an unexpected arriyjd of a farge lot of fi-nit or 
heej, the detention ol a train or steamer :with an expected supply, may cause a rise or 
^<^:#;t;c^40percent.in pric iu Sau 

■™5^scc^: J|J^^y be Jmrnmaa^ly Btaijedrthu^r l^axl^^^ the iruJt, dmry produce, trame, 
XJOtil^jj^^andraeonside^^^ in the city paHs tlnWh the 

hWl^^mjjo^i^^ merchants,, who cbarge 5 to &per cent connmssion. 

from producers by jobbers, \yho mciki\ 10 to 20 per 
: -Pf ^^W^*^ their Irait an/l dairy produce of commissiou mercl^iits 

j^ersi;»^harge>?0 to 30 per cent, profit on butter, cheese, and es2;''s : m^ mm 
'^m^^^^^m^^m^ to 100 on peachesysoft pears, apricots, grayj^, beT?i^s&c. 
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Of one dollar paid by the consumer, the producer generally gets 70 cents on butter, 
cheese and eggs, 65 cents on apples and hard pears, S5 to 45 cents on soft fruit and 
berries, and on' green vegetables 50 cents. Out of this he must pay the freight to the 
place where the fruit sale is made in the city, provide the packages, pay return freight 
on them, incur all the expenses of picking and packing, and all the risks of loss pre- 
vious to the first sale. 

The retailer who has a stall So feet square in the market, or a shop 20 by 60 feet, 
sells all the produce of two dozen orchards and gardens, covering an area of several 
hundred acres, and receives as much for the labor of himself, one clerk, perhaps, and 
a teamster, who delivers his merchandise to fche consumers at their houses, as the two 
dozen orchardists and gardeners. The retailers do not get rich, but they live with 
more ease and in a more expensive manner than the farmers who have done the chief 
work, furnished most of the capital, and incurred all the risks. The producers get 
little, the consumers pxiy muchj the middlemen take the bulk of the profit. No 
orchardist or gardener has his own .retail establishment in the city, nor is there any 
cooperative association of any class of agriculturists to sell their produce, except in 
the wine business, and that partakes of the nature of a manufacture. 

Middlemen are and always will be indispensable, and they must be paid. The far- 
mer may carry his produce to the house of the consumer, but then he becomes a mid- 
dleman for the time ; the consumer may go to the garden to make his purchases, but 
he, too, becomes a middleman. Producers and consumers generally cannot meet, and 
the transactions between them must go through the hands of others. But the number 
and the profits of middlemen are disj)roportionately large, and as they contribute 
nothing to production, and are burdens on the producing classes, it seems to bo the 
interest of the general public that they should be reduced as much as practicable. 

It seems impossible, however, to make any reductions without departing from princi- 
ples of business sanctioned by custom and long experience. We have in San Fran- 
cisco five large market-houses, each of which has five to ten small stalls where vegeta- 
bles and fruits are sold. One large stall could do all the business at less expense ; but 
if the proprietor of this large stall could drive out all the little ones, instead of making 
finit cheaper for the consumer he would probably charge them the same price, and put 
the profit in his pocket. Even if he should promise to reduce the price to the con- 
sumer and increase it to the producer, we would fear to give him the monopoly of the 
privilege of selling fruits and vegetables in that market and in its vicinity. It is evi- 
dent, however, that the only improvement must come from a reduction in the number 
of middlemen, systematizing their business, and holding them to account. 

Our laws permit, and public opinion encourages, cooperative movements; but in fruit 
and vegetables, which differ greatly in value when first fit for market and are seri- 
ously injured by delay and carelessness in sending to market, cooperation is beset by 
serious obstacles, yet it might no doubt be managed with success, and it seems to be 
our chief hope for a decrease of the evils which accompany the present method of 
placing farm produce within convenient reach of the consumers. 

^ Many frauds are committed by the agents who receive provisions for the San Fran- 
cisco market on commission, in misrepresenting the prices and reporting stocks as 
spoiled and unsold, when, in reality, they have been sold in good condition ; but these 
frauds seem to be beyond reach, as a class, as long as the present system is maintained 
and men are dishonest. 

The only municipal regulations of San Francisco affecting marketmen are those fix- 
ing the licenses which they must pay. Peddlers of provisions selling from wagons pay 
$20 per quarter for each vehicle used ; venders in market-houses i)ay $4 per stall per 
quarter. The city has no market-house or market-square, and, although large quanti- 
ties of vegetables are sold from wagons which occupy stands in the street, no ordi- 
nance authorizes them to occupy any street or fixes the times at which they may sell 
or at wMch they must move. Sansome street, near Washington, is crowded every 
morning, from five to eight o'clock, with wagons laden with fochen vegetables, and 
with the purchasers, but the marketmen get permission to occupy their stands, not 
from the city authorities, but from the owners of the lots fronting on the street. San- 
l9ome is a narrow street and has no advantage for the marketmen, except that the 
business is established there. 

The mischiefs of a false system of distribution are admirably illustrat- 
ed in this jclear recital of our correspondent on the Pacific slope. The 
practical result is that 10,000 bushels of pears fell to the earth and 
rotted in the orchards of Santa Clara, or were thrown by the bushel to 
the pigs, while the price of a pear on a street-stand in San Francisco, 
50 miles distant, was five cents. The small farmer on the plains of Ala- 
meda is discouraged because he can get nothing for what he raises, and 
the small shopkeeper in the city across the bay is discouraged because 
his gains are Mttered away in unjust profits at the market-house. 
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Theso evils do not appear to be so serious in any other seaboard city 
of the East as at Newark. This place has a population of 110,000, 
the majority of whom are artisans and laborers, who earn about four 
dollars a day. The great metropolis, ten miles away, draws everything, 
and gives its citizens the first cuts of beeves, the fattest of the chops, 
and the largest peaches. The farms on one side of Newark maybe able 
to supply the cabbages and beets, the lettuce and tomatoes required, 
but in the weightier items of family expense, as bread and flesh, our 
correspondent, wdio gives a chapter of Newark grievancos, enlarges as 
follows : 

A Imndrocl-v/eiglit of tlie best flour ever baked costs, iit the mills along tlie Central 
Raikoad of New Jersey, $3 50. This is the retail price, either by the hundred- weight 
or by a. 25-pound bag. The average freight from any wheat-producing district in the 
State, inchiding cartage from the depot, does not exceed 20 cents per hundred. Com- 
mission men say they receive about 5 per cent., and sell to storekeep-:;rs for $4. But 
what becomes of the miller's deduction for wholesale ratcb ? The storekeeper sells 
nine-tenths of his flour in small bags, weighing 25 pounds each, at the rate of 5 to ij 
cents per pound. Thus the difference iu the price of flour in Newark and places 23 
miles distant is $1 50 to ^2 50 per hundred-weight j that is, from $3 to $5 by the bar- 
rel. But very excellent llour can be bought of somo dealers for $8 per barrel, while an 
inferior quality sells for $6 50. Unfortunately, mechanics and laborers do not always 
have the money to pay for a whole barrel of flour, and must divide their week's wages 
among the different articles needed. A class of dealers buy flour by the barrel, and 
put it up in paper bags, on v>^hich is printer! " Best Family Flour." The unsuspecting 
housekeeper purchases this. Sometimes the commonest sort of low-priced stuff has 
been palmed upon her. This abuse has grown so common, that xiurchasiiif? one of 
these bags is like buying a "pig in a poke.'^ A flour dealer in Elizabeth, a village oi' 
10,000 people, says that, when he wasia the grocery business in Newark, he Ixagged 
$3 50 flour and sold it for $5, but in his i>resent locality and business he dare not do it. 
A man who had lived in Warren County stepped into a Newark grocery store to buy 
some buckwheat. The price was ^4 ; at the next store, it was $5 ; at the next; $6. 

Dairymen receive four cents per quart for mhk shipped per rail to Newark. It is re- 
tailed for ten cents per quart ; freight, one cent per quart. 

Farmers sell potatoes by the bushel or by the quantity at $1 per bushel, while gro- 
cers sell them at $1 40. Last spring, while they were cai'ted around the streets 
Kahway, nijie miles distant, for 45 cents, w.e paid at stores $1, and often got the mean- 
est kind at that. Tomatoes, sold by farmers for 50 and 75 cents per basket, cost con- 
sumers, at some stores, $1 to $1 20. Peaches are sold by middlemen at whatever tbey 
will bring, large quantities being retailed at the rate of $3 per basket, for which tbo 
farmer received about $1 25. Of butter there is no general complaint, the price being 
reasonable and the quality good, yet at country stores within an hour's ride of New- 
ark it has been ten cents per pound lower than here, and of superior quality. Eggs 
bring from 5 to 10 cents more per dozen than in the surrounding villages j bub, on the 
principle that old wine is better than new, they are Avorth more, especiahy with an 
occasional spring-chicken in the shells. 

Our meat trouble commenced with the war. The supply comes chieflj'- from the 
Communipaw cattle-yards, the whole number of cattle and sheep fitted for market iu 
New Jersey in a year not being suflicient to supply the city of Newark for a month. 
During the war some operators bought up all the cattle they could lay their hands on, 
shipped them to Albany, aud dribbled them out at their own prices. Afterward they 
were taken to New York and sold at auction to jobbers, who sold them to slaughterers, 
who sold them to middlemen, who sold them to consumers at a precious price. 

This illustrates the way in which beef has reached consumers in our market ever 
since, though of late the increasing supply of cattle has a tendency to break up this 
business. The diflerence in price between beef and mutton has narrowed down to ar 
nominal sum, beef having slightly declined and mutton reached unwarrantable fig- 
ures ; while, no matter what the charges at the drove-yards, there is little or no varia- 
tion in the price charged customers. Butchers, who are believed to sell the best beef, 
say they buy no low-priced stock; that they pay from 13 to 16 cents per pound net 
weight for cattle on the hoof, kiU and sell the carcass to middlemen for the same, or 
less, per pound than they give, taking the hide and tallow as profit. Beeves are 
scaled at from 50 to 57 pounds per hundred- weight ; that is, for every 100 pounds live 
weight, 50 or 57 pounds of meat are counted. They say that of a carcass not more than 
30 pounds pe-r hundred- weight can be sold at an advance. Yet there is no part sold, 
except a very small portion of the neck and shins, fop less than 15 cents per pound, and 
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the pnce paid by middle-men during the past summer has seldom been more than 14 cents. 
Purchasers know that they cannot buy a roast or fry for less than 25 cents, and often it 
is 28 to 35, while the poor cuts are sold for 15 to 22. While oor respectable butchers: will 
sell nothing but good meat, others are constantly on the look-out for low-pficed cattle, 
poor, miserable, iean,^fltriDgy, diseased, over-driven beasts^, whose quarters are cut up 
in the cheap meat shops, the best roasts and steaks selected out for low-priced eating 
houses, and the remainder sold, at whatever price can he had, to that class of people 
who inhabit the dirtiest portions of the city. These slaughterers also buy up aU of the 
bob calves and sickly sheep within their reach. 

Farmers who have slaughtered sheep say that such as bring the highest prices^ will 
dress GO poun ds per hundred-weight. Some time since 10,000 sheep sold at Commnnipaw 
at an average of $4 each. One pelt is as good as another, and the price fixed was SO cents 
each, bringing each sheep down to $3 20. Suppose each dressed 50 pounds per hundred- 
weight, and was sold, to the middlemen for 12 cents, then there would be nearly P 
per head or 100 per cent, profit to the butcher. Put the price at 10 cents, and we 
have 00 pounds forj5, or $1.80 advance for the butcher. In vain may it be said that 
thin sheep will not brinj^ these prices ; the thin sheep only cost 4 cents per pound, and 
when nicely dressed with inside adipose firom fat sheep delicately twined around their 
clean legs, why, then, a leg of mutton is a leg of mutton and sells for 25 cents per 
pound. A mutton hss two legs which will weigh, say, 5 pounds each ; amount $2 w ; 
sell 12 pounds of -Chops for 20 cents, $2 40, and the remaining 28 pounds at 12 cents, 
$3 36, and your sheep amounts to $8 26. Cut and carve as we will, meat costs money. 

Take it the other way. The Newark retail-market quotations fix mutton at 14 and 
18, or 16 cents average. If the middleman paid 10 cents, he made $6 on 100 pounds, or ■ 
60 per cent. If he paid 12 cents he made 33^ per cent. 

There may be a slight variation from these figures, prime sheep selling at 64^, but 
they dresa over 60 pounds per hundred-weight, and more than make up the difference,. 

Grass calves sell at 4 and 6 cents. These wiU yield at least 60 pounds of meat per 
huBdred- weight. Allowing the butcher the skin for the trouble of taking it off, the car- 
cass costs him $5* Sold at 15 cents per popnd, it brings $9, or 80 per cent, above coat. If 
it cost more than grass calves, let the difterence go against the poor little things bought 
up by thousands from milkmen at $1 per head. On calves for which butchers now pay au 
average price of 10 cents per pound, and which are sc^ldfor IS by^the carcass, the profit is 
not so heavy, but the few that cost 10 cents are mixed with inferior ones, which reduces 
the average : besides, calves bought at the highest price wiU dress heavier than poor 
ones. Calves carried a long distance in the not. sun, with their legs tied together, 
become fevered and make unwholesome meat. We have seen them tossed mto a cart^ 
hauled five miles, and thrown on a station-platform to He seven hours, with their legs 
doubled, the cords cutting to the bone. ^ ^ j» t 

It is due to the butchers of our city to state that among them are to be tound many 
honorable, fair-dealing men, who, though they follow the fashions and fix great puces, 
give us some of the most juicy, tender, and excellent beef and mutton to be found m 
any market. They have their backsets and lose heavily by those who buy on credit. 
Newark is deficient in market accommodations. The rapid extension of the city seems 
todemand some change, as two-thirds of the population are now compelled to travel 
one to two miles, or. depend upon exorbitant shopkeepers for their suppbes. 

Wliila the reports from San Franciseo and ll^ewark indicate abuses 
wlxlcli are sufficient to arrest general attention, some cities, more con- 
veniently situated as centers of great producing districts, make bttle or 
no complaint Cincinnati, for esanipie, gives the fbllowmg brief sum- 
mary, and the accounts from St, Louis are similar : 

Cincinnati markets are open each week-day from dawn tiU 10 in ^^^^"j^^f^ 
summer, anditometollinwinter. Certain convenientstands^^^^^ 
to occupy with their wagons, and expose what they have saK JBtuQ^^^aree^^^^^ 
required^o pay to the city a license of twenty dollars a year. l^^SS^ITt S 
anl are Bubiected to no special restrictions, our usages encouragmg the laigest tJ^eeOom 
of direct ^rifflc with the p^^^ The markets are under the su^^^^ 
maatera appointed by tiieW There have been penodical.com^^^^^^ 
tions of hucksters; and middle-men by which prices were «^*<5ted.from^the c^^^^^ 
out of all- due proportion to those received by I^?ducel% . ^ 
matter of Ite, and such investigation we have instituted has as yot^^^ed todisc^^ 
' any glaring: disoreptocy betwein prices: m -the. mim mm^m^^' 0^ ^^^f 
systSri apj^iofe m^m^l^ym^^ ^* givesgeneral 

satisfactwn.'. , • .'^ - -i: ' ■ ^ ' t - -r- - i 4. 

In Buffalo, hucl^ters make about 25^^^^^ on produce bougiit 

from farmersVtod; the wrresponden^^ the middlemen a useful class, 
because they enable the;fa^ ^''^'^ 
work. 
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In Louisville, corn, hay, oats, and i:)Otatoes are sold by farmers directly 
to consumers ; fruits and vegetables are sold to numerous liucksters, 
whose profits range from 25 to 50 jyev cent. Their agency is counted an 
advantage also, as the farmer can sell out quickly and save much time. 

THE MEAT SUPPLIES OF GREAT CITIES. 

Counting the cities and villages near ISTew York as parts of the 
great metropolitan ceifter, the problem daily presented to the raih^oad 
men, the drovers, and butchers is, how are two millions of persons to ob- 
tain their supplies of good, wholesome flesh, Vv^hen the center of the liesh- 
produciug region is 1,000 miles distant and steadily receding westward'? 
Nor is the victualing of New York alone the extent of the task. Within 
twenty miles of Boston there are 650,000 persons that . must depend 
maiidy for flesh upon grass and corn farms west of the mountains. 

The people of Philadelphia are fed to a great extent in the same way, 
but the fine farming region north and west of that city does a great 
deal toward her meat supply. B^iltimore and Washington receive their 
beeves from West Virginia, from the Piedmont counties of Yirginia, 
from the northern part of Maryland, and from Ohio, by way of the Bal- 
timore and Ohio Railroad. A careful estimate of the x>opulation of the 
eastern cities shows that about four millions of people must receive their 
meat by car transportation, and that three-fourths of such meat must be 
carried a thousand to twelve hundred miles. 

What is the present method ? The Union stock-yards of Chicago are 
an immense gathering ground of animals from Illinois, Iowa, Missouri, 
Kansas, and Kentucky. They are owned by a joint-stock company, 
with a capital stock of $1,000,000, the most of which is held by nine of 
the leading railroads that concentrate in that city. 

The premises of the company comprise. 345 acres, 120 of which are 
covered by 500 pens, ranging from 25 l)y 35 feet to 85 by 112 feet. 
Pifty additional acres are devoted to hotel and other buildings, leaving 
175 acres for future use; The pens will easily contain at a time 25,000 
head of cattle, 100,000 hogs, 50,000 sheep, and 350 horses in stalls. 

The whole yard is underlaid with drains that discharge into a 
sewer. Each of the 500 pens is floored with 3-inch planks, laid a short 
distance apart, on sills raised from the surface of the ground^ the yards 
are thereby kept dry. Unlike the plan at Communipaw, of placirig 
the hogs and sheep under a single roof, there are 20 acres covered by 
one-story pens for sheep and hogs. These are open a foot or more from 
the roof, and are separated from the outside world by a board fence, 
which does not furnish the best protection from storm or cold. 

The yard is divided into four parts by two streets crossing at right 
angles, and these parts are so subdivided that each drove can be sepa- 
rated into companies of fifty by driving the animals a few rods. Each 
of the principal railroads has 1,000 feet of xjlatform with chutes leading 
into little yards that will hold a car-load, and these again empty into 
other and larger ones to suit the convenience of the drover. There are 
six barns on the ground, each of which Avill hold 500 tons of pressed 
hay, and six corn-cribs, each of which is ample for G^OOO bushels of 
corn on the ear. The yards are supplied with water by an artesian 
well, 1,190 feet deep, and the water is carried from the surface of the 
ground into five immense tanks, set 25 feet above the ground, and then 
is distributed where it is needed, A hotel and bank are on the 
premises. Comparatively few cattle are slaughtered here. Most of 
them are brought in by droves and put into the hands of a broker who 
sells them to eastern^and southern buyers, always by w^eight, for which 
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service the drover pays 50 cents for eacli buUoct sold and perhaps one- 
tenth of that sum for each hog or sheep, and 25 cents each as stock- 
yard fees OR cattle, and 8 cents on hogs and sheep. The buyer pays 
for the cattle before they leave the yard. They are then dri ven through 
the chutes into tlrc cars for transportation to their destination. 

In 1870 the total number of each class received was: Cattle, 532,0(;i; 
hogs, 1,093,158; sheep, 349,855; horses, 3,537, a large proportion of 
which remained but two or three days before reshipment. Only n part 
of these animals, especially the beeves, are fit for the butcher when they 
leave Chicago. Many are taken to the great corn-growing regions of 
Illinois and Indiana, and fed for several months. Ohio fattens a large 
number. Many of these animals come back to Chicago when they are 
in condition, and are taken to the eastern consumers by cattle trains. 
The abuses on these cattle trains have arrested the attention of public- 
spirited men and humanitarians, and much has been urged in journals 
and before the Society for the Prevention of Cruelty to Animals, but with 
so little eifect that meat in the markets of the great eastern cities has not 
materially improved either in quality, wholesomeness, or cheapness. 
When a beef is driven up a chute and forced into a cattle, car, his worry 
begins. He is jammed against other beeves, he is alarmed and irritated, 
sometimes his temper is soured, and he begins to gore right and left in the 
hope of fighting his way to freedom. Then begins the strange alarmiug 
motion of the car, the jostle and the roar. From protracted fear and 
apprehension, the condition of the heart changes; the system becomes 
feverish ; he loses appetite ; and sometimes, though consumed with thirst, 
he is too much alarmed to drink. The result is, that a thousand miles' 
ride takes 100 to 500 pounds of fl.esh from an animal ; and he is in a jaded, 
sore, and feverish state w^hen the butcher's mallet puts an end to his long 
misery. 

A law has been proposed requiring the cattle trains to stop and let the 
animals have rest and pasturage two or three times on their way from 
Chicago to the sea-board cities. This would not amend the mischief. 
When an animal has suffered from this fright and fever of rail-car tran- 
sit, a rest of 24 hours does him little or no good. He is dull and lump- 
ish for a week. He is turned into a strange pasture where he meets 
new grasses, and at first he does not relish them so weU as the prairie 
^'owth. It will be three weeks or a month before he begins to gain in 
flesh, and then he fattens very slowly. In addition to the loss by ema 
elation, a third, and often a half, of the cattle that reach New York, 
especially those coming by the Erie railroad, are badly bruised. When a 
car is narrow, and some care is taken, the animals pack witli greater 
comfort to themselves than in a wider inclosure. Erie is broad-gauge, 
and the animals, taken at furious speed down heavy grades and around 
sharp turns, are jammed against each other, and those on the 
outside are dashed against the sides of the car with such force that a 
large bruise will be found to extend quite through the flesh between 
the ribs, and the meat looks yellow and livid, and is quite unfit for food ; 
yet bruised quarters are sold every day by the hundred in Washington 
market. It retails at two or three cents below the price of sound meat, 
and the loss from this source faUs mainly on the wholesale butcher, 
because no examination of the bullock will disclose the condition of the 
flesh beneath the skin. In the summer of 1870 these and similar abuses 
in New York stock-yards were the subject of investigation by a com- 
mittee of the Farmers' Club of New York, and their report thus recites 
a series of neglects and brutalities: 

Tiiere is great indifference on thejpart of ^royers and proprietors of the yards to the 
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Lealth and comfort of tlie aBimals under their charge. Generally , no covered sliedg aro 
provided for horned cattle, and the yards contain no adequate convenience for tbo 
accommodation of cattle unloaded from trains in a fatigued condition after long travel. 

In hot weather the sBpjply of water . is insufficient, the troughs aro foul, and the 
water muddy; in severe winter weather the troughs are frozen over, and the cattle 
are forced to lick the ice or to eat: the firozen snow to partially satisfy their thirst. Dry 
hay is the food furnished in all seasons. • The cattle-pens a?:e filthy and unwholesome. 
Fat cattle aro exposed to extreme suffering in hot weather, and fat bullocks have heen 
seen lying at full length on the floor with their tongues lolling out of tboir mouthSj no 
water being given to them nor any thrown on their heads. 

In extreme winter weather, light steers, coming from the cars brnisod and crippled, 
and unfit to withstand th© cold, are exposed to great suffering ; their tails become Irozen 
for several inches, and icicles depend from their flanks, ears, and beards. In wet weather 
the pens are liUed with filthy slush, emitting foul and deleterious vapor, and steers 
have been dragged out from this slush and their throats cut to prevent death by suf- 
focation, These facts indicate that the cattle slaughtered for the consumption of the 
city are, to a very great extent, in a feverish condition, and consequently nnlit for 
human food. The sheep-houses are protected from the weather ; but the sheep and 
lambs confined, in them are always overcrowded, and when changed are badly 
treated and over-driven, and when put on the scales are packed so closely as to be 
unable to stand. Hogs receive the grossest treatment, and their pens axe very, filthy. 

Mr. Bergb, in Ms report for 1869 on cruelties to animalSj states that it 
lias been Ms practice to visit the great cattle depots of the city during 
the winter, choosing the most Inclement days for Ms visits. In one 
yard, situated in an elevated part of the suburbs, wholly, exposed to 
norti a-nd west winds, aM totsblly unprovided with shelter, werehiin- 
dreds 6f atiinial^^^^ coated with ice, the result of a snow- 

falIr^Ki(iii melted and had again become frozen. Mr. 

Bergh lirges the passage of a law restraining these cruelties, with pro- 
vision for an inspector of cattle-yards, with necessary assistants, and 
with authority to arrest any butcher slaughtering crippled or exhausted 
animals. 

' A visit to the abattoirs, and conversations with the large butcliers of 
Washington markQt, some of whom handle a thousand quarters in a 
day, have convinced us that the abuses above described and the slaugh- 
tering of siclv and battered bullocks are on the Increase. One dealer 
says that he buys lots that come on the Erie railroad in which one- 
third of the bullocks have great livid and yellow places on their loins 
and ribs. He has customers with whom the reduction of one or two 
cents per pound will always secure the sale of this unwholesome meat. 

It is doubtful whether any legislation on the transit of live-stock will 
cure the mischiefr The diiiculty is, to a great extent, in the : natee 
of things, in the configuration bf the continent, in the fixed laws of cli- 
mate^ The region where the fattening grains can be grown iii great 
quantities and with profit begins at a line drawn south from Cleveland 
and extends to the niiddle of Kansas and ]L?ebraska. Illinois, the great 
corn State, is in the middle of this magnificent belt. The boundary 
between the corn lands and the grass lands is not sharply defined^ but 
none of the pioneeir settlers think com eah be raised in quantity and 
with profit west df the mouth of the iN^orth Tlattei • But the immense 
region west of this produces att abundance of hardy, nutritious grass, 
6n r^hich a can live and grovtry -and oft become quite fat. The 
natural <Donrse of pastoral agriculture in such Si country is, that the grass, 
belt should produce the cattle, and the com belt should finish them and 
fit them^ for the knife. This is now, to a great extent, the course of 
bhsia^ssv,;.>;Tfese w^ brought grass-fi&d beeves from the great 

plains diree^ cities have seldom made anything in such 

trade, and, many have lost largely. ^ There is no difficulty in bringihg 
tljie^ animals 4s far east as the greait granaries. The real difciculty to be 
Solved is, how to fcilDg corn-fed beeves from the Mississippi, the Ohio, 
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the Illinois, and tlie Wabasli to tide- water cities. An attentive consid- 
eration of the subject, and conversation with the beef merchants, have 
convinced us that the true line of improvement lies in the direction of 
a ivell-regulated heef earpress from Chicago and St. Louis to !N"ew York, 
Boston, Philadelphia, and Baltimore. There are two ways in which 
such express can work with profit. By the use of padded cars, made 
expressly for the purpose, with movable partitions, each animal can 
stand in one place without being jostled, horned, or kicked by his fel- 
low prisoners. If, in addition to such improvement, the cars can be 
rolled at a rapid and uniform rate, say at an average of 15 miles an 
hour, fat and gentle beeves can be taken from regions where corn is 40 
cents a bushel to cities where steaks are 30 cents a pound, and in this 
industry there is much profit for the drover and little suffering or loss 
of weight for the animal. 

By inventions and improvements, in which each year sees important 
advances, dressed meat can be taken from the Mississippi to the great 
cities with very slight decUne in quality. The inventors in this line are 
required not merely to produce a chamber of low temperature, but a dry 
atmosphere. It is found that meat in an atmosphere of 60^ to 70° that 
is dry retains its flavor and sweetness much longer than if held at 35^ 
or 40O and then exposed freely to the water-laden air of tide- water 
towns. To secure an abundance of wholesome and cheap meats to all 
the inhabitants of the Atlantic slope, a system, something as described 
in outhne below, is demanded. The animals should be collected, as re- 
quired in eastern markets, in or near three or four western cities: 
Chicago,' St. Louis, Springfield, and Burlington, are suggested as suited 
to the present demand, but Kansas City, Omaha, and Abilene would 
soon be added. "In these towns let large slaughter-houses be erected 
with aU the refinements and improvements known to science. Eor in- 
stance, the use of dry loam and of carbolic acid will so effectually 
absorb and utilize all the filth of slaughter-pens and slaughter-houses 
that*such buildings need not pollute the waters of rivers and harbors 
in the least. As a part of such establishment, a large cooling-chamber 
is required, where as many as two thousand quarters could hang at a 
time. By absorbent surfaces or substances, these chambers should be 
kept dry as well as cool, and the animal heat as drawn should be driven 
off and fresh air supplied . From this cooling-room the meat should be 
loaded into refrigerator cars, and enough should be taken from one 
abattoir to make up a meat express train, which should move at 20 
miles an hour, and make not more than three or four stoppages between * 
the great rivers of the West and the eastern cities. " In this way, within 
forty to fifty hours from the time a beef is kiUed, his quarters, in per- 
ect condition, could be hanging in an eastern market-house. The 
many incidental advantages of such an improved system of meat sup- 
ply need not be fully described here the blood and offal would be re- 
tained and applied to corn and grain lands, for which they are the best 
fertilizers. The industries that are connected with a proper utilizing of 
the hides, hair, horns, bones, and gelatine, would enlarge manufacturing 
enterprise in those sections where production is out of proportion to local 
consumption. However important these advantages, they are trifling 
as compared with the relief of animal suffering, for which, as the busi- 
]iess is now conducted, we have no arithmetic subtle enough and large 
enough. Medical men cannot tell us just what maladies are bred by 
the use of feverish and livid meats, or by the introduction into the system 
of the saltpeter that is largely used to make bruised meats less offen- 
sive to the eye 5 but no physician will say that the flesh of a fevensh, 
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dull, and bruised animal, worried by long travel, and sore in every 
quarter from kicks and pounding, is wholesome food. 

The whole subject of the meat supplies of this continent, the grazing 
interest, the drovers' trade, its relations to railroads, ajid the butchering 
and sale of meats have received very little of the attention of law-makers 
or of organizing talent in any form. In some respects these things can be 
left to the vrorking of the great laws of traffic, but traffic is guided 
solely by immediate self-interest; it is incapable of far-sighted wis- 
dom ; it is blind to the essential and permanent good of the greatest 
number. There are two steps which the Government ctin take without 
the least impropriety, and which, in concluding this paper, we venture to 
urge upon the attention of Congress. 

1. The appointment of a commission to examine into the subject of the 
transportation of . live animals, to ferret out its abuses, and suggest 
modes by which those abuses and the mischief they create may be mit- 
igated or wholly removed. 

2. The offering of a special prize of honor to the inventor who will 
j^erfect and carry into iiractice the best method for the transportation 
of dressed meats over long distances and at all seasons. 

Every branch of this general subject — that of feeding one section of 
the country from the surplus of another section — gathers importance with 
the lapse of every year and the building of every new east-and-west 
road. A fev/ years ago the eggs of New York City were laid in the 
barns of New Jersey and Pennsylvania ; to-day, Ohio is doing more than 
any other State to meet that demand, and eggs are forwarded by the barrel 
from Kentucky, Tennessee, and Indiana. The tubs of butter in Fulton 
or Market-street market may be made from the grasses of Orange, 
Herkimer, or Delaware County, but quite probably they came from 
Wisconsin or Kansas. The increase of railroads, the addition of through 
lines, and the increasing speed of all the trains, are year by year working 
important changes in market systems. The farmer was once but a ^ay's 
drive by horse from the city where Ijis surplus was consumed ; now lie 
is live hundred miles away ; in another decade he will be a thousand 
miles away ; yet in some respects he is nearer than he was when the 
spires of his market-town could be seen from the hill back of his house. 
Marketing thus grows into a special trade, requiring special confidences 
with railroad men and a knowledge of cities that the working farmer 
has neither the time nor the tact to acquire. On the other hand, the 
^ crowds in great towns who must buy at the nearest store, and must buy 
a cheap article no. matter how it looks or smells, will constantly 
increase •, this increase is inseparable from a high and many-sided civiliza- 
tion sucli as ours. From this situation the perpetual and growing demand 
is that the producer be, in every sense, brought nearer the consumer, 
and the consumer be brought into closer and more natural relations with 
the producer. A wise and sagacious government will give its closest 
attention to the solution of this problem. 

The efforts of this Department, through which the attention of the ' 
Government was first called to the dangers of the splenic fever derived 
from southern cattle, and to the spread of the pleuro-pneumonia, as vvell 
as to the losses incurred by neglect and inhumane exposure of farm 
stock, will still be directed to the imi^rovement of cattle transportation 
and the abundant supx^ly of healthful meats at fair prices to the dwellers 
in American cities. It is a subject of national importance, and one de- 
manding deliberate investigation, and such general legislation as may 
be required to give efSciency to practical reforms in cattle transporta- 
tion and meat supply. 



FARMING IN NEW ENGLAND. 



255 



FARMINa IN NEW ENGLAND. 

Does farming pay in Kew England This vexed question has pro- 
voked much discussion of late in the literature and social life of the 
country districts of the East. It is stated, on one side, that tlie farming 
population has decreased ; hill farms have been given over to pasturage 
or natural forestry ; hired labor is not generally found remunerative ; 
the boys are leaving the farms, and the girls are following the boys to 
the West, to the commercial cities, and to the manufacturing centers. 
On the other hand, it is asserted that high prices are obtained for farm 
products; the soil yields more per acre than the generni average of the 
country ; some branches of production have actually shown an advance 
during the last decade ; and even that the concentration of available 
labor on the more easily worked soils, with the abiindonment of rough 
' and rocky lands to forest growths, constitutes a policy sound and sensi- 
ble, promotive of production directly, and of indirect advantage by its 
tendency to the modification of climate. These assertions, on both sides, 
are all either positively true, or else partially and from a certain stand- 
point correct. Labor upon ill-conditioned soil, on unsuitable crops, or 
I with mismanagement, may not prove remunerative, while that directed 
in right channels, upon a soil having the elements of fertility in soluble 
! and otherwise available condition, may yield a hundred-fold in profit, 
i It is true that agriculture and kindred arts do not occupy the highest 
I place in the industry of Nevr^ England, or secure the largest profits of 
labor in that region. An advanced position hits long since been taken 
, in manufactures, and a large portion of the local labor, skill, and busi- 
' ness tact has been employed in the mechanic arts. Commerce is a 
prominent and profitable resource of the large cities and the fisheries 
employ the labor and capital of a portion of the coast population. The 
comparatively small class employed in rural pursuits, d^^leted by emi- 
gration induced by the fertility and cheapness of Western lands, has 
been drained of its youth, skill, and enterprise to a degree seriously 
I interfering with spirited and aggressive effort. Many a farm of amjilo 
I acreage is left to the rheumatic labor of advancing decrepitude, in seed- 
time and in harvest, in the care of stock, marketing of products, and 
! purchase of supplies. There is no strength for repairs, no ambition for 
i improvement, and no expectation of more than a bare subsistence. Is 
it strange that discouragement should be felt and expressed in such a 
case This discouragement is thus rather accidental than necessary. 
That there does not exist real cause for gloomy forebodings is due to 
I the influence of other industries in creating markets and advancing 
prices of farm products. 

/ 

EXAIVIPLES OF PROFITABLE FARMING. 

^ This topic has been suggested by communications from farmers of 
New England, and by discussions at conventions and in the newspapers. 
We have made no general investigation into the status of New England 
farming, and shall not present here its salient points in detail, but will 
give a few of the communications received which present evidence of 
profitable farming, and suggest a possibility tor the many which has 
already been achieved by a few. The first statement is from a well- 
known agriculturist in Connecticut, Mr, T. S. Gold, of Cornwall : 

Tlic foHowing reports of successful farming in Connecticut are selected from differ- 
ent sections of the State, with the design of showing that skillful, intelligent culture 
pays a good retu^'n on the investment. I have avoided those cases where men have 
applied large ..means obtained cither by inheritance or from other pursuits to the im- 
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provement of tlieir farms. The price of land inWestport and Greenwich ia affected by 
proximity to New York, and its value for residences and country places is often more 
than for strictly agricultural uses. An extract from the conckiding part of the report 
of the Connecticut State Agricultural Society shows somewhat the relative rank of our 
farmers, especially in stock raising : 

''A word in behalf of Connecticut agriculture. Is it worthy of State pafcronage? 
Can we do anything at farming in Connecticut ? At the New England fair held last 
September, at Manchester, New Hampshire, Connecticut received the sweepstakes 
and herd premiums in the four leading breeds, Devons, Short-horns, Ayrshires, and Jer- 
seys, with a large share of the first premiums in each of these classes. The competi- 
tion was close, for there never was gathered a better show of cattle in New England. 
This is the rank we hold with our cattle. From the report of the Fairfield County 
Agricultural Society I find that Mr. T. B. Wakeman, of Westport, received a net profit 
of $2, 500 from three acres of grapes. Colonel Thomas A. Mead, of Greenwich, had 82.^ 
bushels of shelled corn per acre, on a field of ten acres, one single acre yielding ICS 
bushels of shelled corn. Mr. Arthur Sherwood, of Westport, raised 300 bushels of potatoes 
on one acre, and Mr. Elisha Gray, of Westport, had on one acre 800 bushels of onions. 
This for a dry season. Last year Messrs. S. M. and D.Wells, of Wethersfield, raised 1,000 
bushels of onions per acre, which sold on the field for $1 25 per bushel. Why need 
we be ashamed of Connecticut agriculture, when we have such examples for our en- 
couragement ? " 

Westport is situated on the Sound, about 40 miles from New York, with which it has 
direct communication both by water and railroad. High culture with high manuring 
has resulted in vastly increased productiveness. Onions, potatoes, hay, and fruit form 
the principal articles of sale from the farms. About sixteen years since the farmers 
here began the application of leached ashes, which practice has so increased that now, 
in an area of six miles square, 70,000 bushels of ashes are annually used. These are 
brought in canal boats from Canada, and cost twenty cents per bushel. In addition 
to this the same territory uses about 80 tons of bone-dust and twenty tons ^t' super- 
phosphate. Many single acres are shown from which the gross i)roduct, either in 
onions or fruit, has exceeded $1,000 per acre, while the general product of farm crops of 
all kinds is very large. As examples I give the product of three farms. Tha-t of Mr. 
F. D. Wakeman, Westport, containing 60 acres, valued at $24,000, is devoted mostly to 



fruit. The products sold in 1870 were : 

Grapes, 3 acres, (mostly Concords and Hartford ProHfics,) 30,000 lbs $2,500 

4^ acres potatoes, sold 400 bushels 500 

Strawberries, rai^d in part between the grape vines, 2,500 quarts 500 

Currants and currant bushes 500 

Apples, pears, and other fruits, wine and cider, and grain 2, 100 

Hay, 20 tons, at $30 600 

Pigs 800 



7, 500 



Mr. Wakeman keeps fifteen or more breeding sows, selling the pigs. The grain 
needed for them, besides the refuse of the farm, is mostly raised. This year ho had five 
acres of w heat, yielding 30 bushels per acre ; a part sold for seed at $2 25 per bushel. 
No account is taken of what is consumed in the family or used for necessary teams, 



and by the cows furnishing milk and butter. 

There was an outlay of $100 for fruit-boxes, and $1,600 for labor $1, 700 

About 1,000 bushels ashes per year... 200 

Interest on fiirm and tools, at six per cent 1, 500 

Taxes and other expenses 600 



4, 000 



Deducting this from the gross sales, we have $3,500 remaining. The value of the 
proprietor's own labor and supervision must be deducted from this, except so far as it 
is met by his own support and that of his family, mostly derived from the farm. 

Mr. H. B. Wakeman, of Westport, gives ^' a fair estimate of inicomo and expenses for 
the past year " of his farm of 69 acres, valued at $24,000. He received for strawberries 
jii)2,500,- raspberries, $200 ; currants, $900 ; grapes, mostly Concord, $1,200; pears, §150; 
quinces, $100; early rose potatoes, $500; onions, $500; strawberry plants, $150 ; cur- 
rant bushes and cuttings, $600; hay, $150; pigs, $50; total, $7,000. In addition to 
this he made 750 gallons of wine, 225 bushels oicorn, 70 bushels wheat, 20 bushels rye. 
The corn, wheat, and rj o are consumed. Quito a sum is realized from butter and eggs 
sold. 

The expenses for help were $1,700, (mostly German and Swede, which is about one- 
third cheaper than Irish;) one ton superphosphate^ $60; one ton "tone-dust, $35; 
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avcrago aT)out 1,000 Ijushels a-slies per year, at 20 cents per bushel, $200 ; interest and 
taxes, 82,000 ; total, $3,995. This leaves a profit of SSjOOS, withont considering the 
Ijroducts not estimated. The Mesers. Wakeman are brothers. Another brother con- 
duets an adjoining farm with like energy and success. The old farm upon which they 
were raised, and which then yielded but scanty returns for rude culture, now pays well 
by its abundant crops for the plentiful and intelligent labor bestowed upon it. 

Mr. Franklin Sherwood, and his son, Arthur Sherwood, of Westport, have a farm of 50 
acres, worth $400 to §600 per acre for farming purposes. They obtained this year, on 
ouo acre and 34 rods 400 bnshels of early rose potatoes, worth $1 25 per bushel ; 90 
barrels of white globe onions on 4^ acres, at p per barrel, and 600 barrels of red globe, 
at $0 per barrel, worth, together, ^,6.30. On the onion land 25 loads of bam-yard 
manure per acre were applied, and one ton per acre of bone-dust on2^ acres. The total 
expenses for labor and manure did not exceed ^630, leaving |3,000 for interest, super- 
vision, and i^rofit 

These were the two principal crops sold, but Mr. Sherwood had a fine crop of Surprise 
seed oats, j>otatoes of several varieties, fruit and cider, yielding enough to pay the 
hired labor, which cost about $1,000. 

Captain Sherwood till within a few years followed the sea. His success as a farmer 
illustrates tho benefit of thorough business habits upon the farm. 

Mr. Nathan Hart, of West Cornwall, in the northwestern part of the State, makes 
the following statement : 

"My farm consists of 130 acres, 30 acres being in wood and unimproved swamp land. 
The swamp land ii]! to this time has been valuable only as a deposit of rich muck for 
mixingwith more concentrated manure and as an absorbent in manure cellars. The 
farm crowns a hill, running east, south, and west to the valley, giving it a warm 
exposure. I came into possession of the place in the spring of 1848, when the buildings 
were out of repair ^ the surface of the meadow and arable land was thickly covered with 
rocks, from half a ton to eight or ten tons in weight, so that there was not an acre that 
could be mowed conveniently with a machine. The first year the farm carried 13 cows, 
a yoke of oxen, and one horse, with a purchase of a little extra feed for winter use. 

''With a farm in tliis condition, bought, with the stock and implements, mostly on 
credit, how to pay for it, and at the same time improve it, was the problem to be solved. 
To show that it has been done to some extent, I will state that in the years 1869-'70, with 
$35 paid for pasturage, the farm carried 28 cows, one pair of oxen, and two horses, and 
$50 worth of hay and straw was sold. Forty acres have been cleared of rocks, laid in 
substantial waUs, so that machinery is now used with facility, and the whole is in a 

ood state of cultivation. The house has been repaired at ain expense of $2,000, new 

arns have been built with manure cellars under the stabling, and a working capital 
concentrated many fold ^-eater than ' existed at the beginning. Money loaned has 
been lost, which if safely invented would now have amounted to more than half the 
present capital. The pasturage has been increased by cutting off the wood and clear- 
ing land well adapted to grazing. The wood brought about $2,000 gross. Fields have 
been cleared of afl the rocks not too large to blast or move without blasting and piled 
up in substantial walls, and the land has been thoroughly manured and planted with 
corn, followed bjr oats or wheat and seeded with clover and timothy. In this way forty 
acres have been fitted for the plow or mower, and the raising of any crop adapted to this 
climate. For example, a two-acre field, cleared as stated, was manured with 21 caiii- 
loads of barn-cellar manure per acre and planted with com, and gave a yield of 75 
bushels j)er acre. 

"The following year the field was manured as before and planted with tobacco, with 
the exception of one-half acre unmanured and planted with potatoes. The tobacco 
yielded 3,333 pounds, and sold for |69L In the fall, after the crops were removed, the 
field was sown with wheat and seeded with clover and timothy. The yield was 36 
bushels of handsome white wheat per acre. The following years it was mowed twice, 
yielding a very large crop. With top-dressing once in three years it has continued this 
yield to the last year, when the isecond crop failed from the drought. 

" Another field of seven acres was taken up in the same way, one half at a time. The 
yield of corn was 75 bushels per acre, and of oats 72 bushels. Another acre in the same 
field at one time gave 102 bushels of shelled corn, and the subsequent grass crops were 
in proportion. These crops were not guessed at, but the land was measured with chain 
and eonipags, and the grain accurately measured, and a premium obtained from the 
^^^JJ^*^-^^ ^*^^® ^Sricmtural societies. 

This s^uecess isinainly due to a thorough system of clearing the land and manuring, 
domg well' i*f^hat is done, aud making it pay as the work goes along. Let no' man sup- 
pose, however, that he can take a farm in all its native roughness and sterility, and 
with litt^ eapitjilbut Ms h^^ and arrive at desirable results, w-hilc eating the 

bread of idlenessi^ldwing his manure heaps to rains, and going on 

from yoav to year withbU;* any definite i»lan of operations.^' 

Mr. Hart's farixi is siliiiated aw^ favorable market. He 

keeps a dairy, and Tintii^'aae last two years mado butter and cheese. Since then ho has 

17 A ■ " : . 
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sent mUk to New York, His sales have been mostly dairy products, and fruit, aud an 
occasional crop of tobacco. 

Farming in Middlefieldn—M.iMlet.Qld is situated near the central part of tUe State, and 
is well located for fanning. Mr. P.M. Augur sends thefollowing statement relative to fair 
representative farms, and adds: ** I believe that in Middlefield there is not one farm 
that with fair managetnent, after allowing full charge for labor and fertilizers, will not 
pay a fair percentage on the investment. There are probably few places where ma- 
chinery, out doors and in, has been more generally introducsd or with bettor results 
A better class of stock is kept than fomerly, and more attention is paid to making 
permanent improvements. Caiicerhing agriculture in Middlefield the future looks 
hopeful." 

No. 1.— Value of farm, $6,000 ; implements, $500 ; stock, $1,000 ; total, $7,500. Pro- 
duce sold : Wool, $25 ; garden vegetables, $40 ; poultry produce, $100 ; potatoes and 
turnips, $200; butter, |l50; forest products, §150; orchard, $120 j slaughtered ani- 
mals, $150 J growth and sale of animals, $300 ; total, $1,235. Ifabor,$450. Net returns, 

$785.. , 

No. 2.— Value of farm, $12,000; implements, $500; live stock, J2,300; total, $14,800, 
Produce sold : Tobacco, $1,200 ; wool, $24 ; potatoes, $75 ; orchard, $105 ; garden pro- 
ducts, $252 ; butter, $300 ; forest products, $75 ; slaughtered animals, $700 ; Bale and 
growth of animals, $400 ; total, $3,131. Labor, $1,500 ; fertilizers bought, $300 ; total 
expenses, $1,800. Not returns, $1,331. 

No. 3.— Value of farm, $10,000 ; implements, ^300 ; stock, $2,200 ; total, $12,500. 
Products sold : Tobacco, $800 ; potatoes, $38 ; orchard, $60: butter, $375 ; cheese, $24; 
forest products, $180 ; slaughtered animals, Jf735; ealo and growth of animals, $375; 
total receipts, $2,587, Labor, $1,200 ; fertilizers bought, $150 ; total expenses, $1,350. 
Net returns, $1,237. 

No. 4— Value of farm, $7,000; implements, $300; live stock, $1,095'; total, $8,31^. 
Produce sold : Potatoes, $200 ; wool, $45 ; orchard products, $100 ; butter, $200; forest 
products, $185 ; slaughtered anunals, $634; sale and growth of animals, $300 ; total 
receipts, $1,664. Labor, $550; fertilizers, $50 ; total expenditures, $600. Net returns, 
$1,064, 

Colonel Thomas A. Wood, of Greenwich, a successful farmer of more than throe- 
score and ten years, writes mo of his farmiog experience, and especially of his success 
with plaster^ by the moderate application of which the product of the pastures made 
a three-fold increase : "My fa-roi of 260 acres is assessed at $32,000 ; buildings, $4,000; 
farming implements, $950. Wheat before the aphis appeared averaged 25 bushels per 
acre; corn averages 75 bushels per acre; potatoes, 175 bushels; oats, a little over 50 
bushels ; hay, 2^ tons per acre. Sales consist of lat cattle, lambs, pork, hay, apples, 
corn, and a little wheat and oats and a few potatoes. The average yearly aggregate 
of sales from 1860 to 1870 has boon $6,700. No account is taken of what is used in the 
family. Milk, butter, and other small sales meet the grocer^s bills. The expenditures 
for cattle aad labor amount to $3,100 ; mechanics* bills, $433 ; taxes, $927 — ^making a 
total of $4,460, and showing a balaoace of $2,240. 

"My rotation is corn, oats, wheat, and then grass eight years. I have about 45 grown 
cattle and horses in the stables. Every morning the droppings are removed and piled 
up or drawn to the field designed for corn. The litter, when saturated with urine, is 
replaced with fresh straw, and is as good for manuro as the solid droppings. For the 
corn crop I apply about 25 loads of manure, of 30 bushels each, per acre. This is 
spreaxl as soon as the frost is out of the ground, usually from the SOfch of March to the 
let of April, so that the rains shall wash the soluble parts into the soil and cause the 
^rass to grow. By the early part of May, when I begin to plow, the grass is four to 
six inches in height. Grass, and the young roots of grass, feed the worms until the 
corn gets beyond their reach; and the sod rots ctuickly, and forces the corn 
forward rapidly. This was the culture the past season: I plowed with farrow 10 
inches Tvide and 5 deep; harrowed three times with an iron-toothed harrow, and 
used marker of my own construction 3 feet 7 inches each way, placing the corn on the 
surface, 3 grains in a hill ; ploughed lour times, hoeingS^ days on each acre ; put but little 
-dirt to the corn. Planted the 12th and 13th of May, and cut up the last -week in 
September. 

In plowing the corn I only plow deep. enough to cut up the grass and weeds, say two 
inches, twice from and twice toward the corn. I use two horses, one horse takijig the 
furrow, making a steady and fast team — not more than half the labor for the plowman, 
and doing one-third more work in a day, and worth nearly two plowings with one 
horse. From the commencement of plowing to finishing cutting the stalks, it takes 16 
to 20 days' work to the acre, at $1 25 per day, say $22, or including team $30 xjcr.acre* 
" If we actd to this the labor of applying the manure at $10 per acre, and interest on 
tjie land at $250 per acre, $15 more, we have $55 as the total cost per acre. Counting 
tfifce. CQrn at-$l p^^^ 50 net profit per acre, or $318 ou the whole 

fiel d, V^be stalks pay for the husking, and the produce led on the farm supplies manure 
_ Vlb^i* -sorbther. crop, V . 
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" Five years ago I planted two parts Sciota and one part a small dwarf corn that had 
been on the farm from my earliest recollection. There were 11 acres in the field, one- 
half very dry and porous, the remainder a little moist. Five acres of tlie latter yielded 
over 100 bushels per acre as estimated by good judges. In a wet season the other part 
of the field would have been the best. Thirty hills were put into a stack, and seven 
contiguous stacks selected as an average, and husked by themselves, weighed in the ear 
429 pounds, shelled com 371 pounds, cobs 58 pounds. This was the pure Sciota. Of 
the mixed Sciota, two stacks in the ear yielded 152 pounds, cobs 18 pounds, shelled corn 
134 pounds, or 2i bushels. These two stacks were a fair average of the ^ two acres, 
making 106 bushels per acre. Four acres were planted with the common eight-rowed 
white and yellow xiorn, which yielded about 70 bushels to the acre.'^ 

Mr. George E. Waring writes of a farm in his neigliborliood, in the 
vicinity of Newport, Ehode Island, of 26 acres, upon ^hich 25 cows 
have been kept. The pasture contains twelve acres, and tTrenty cows 
are kept upon it during the summer. The feed purchased is cnly equiv- 
alent to the keeping of his teams. The butter, milk, cream, and calves 
sold in 1870 brought $1,862 15, nearly $75 for each cow, besides the 
skim-milk that was turned into pork. The sales of 1870 were as follows : 



Turnips - $100 00 

Round turnips 43 00 

Calves C65 00 

Pork 234 00 

Lambs 144 00 

Vv ool 48 60 

Squashes.-^ 12 00 

Total 3,758 45 



Eggs $144 20 

Turkeys 96 00 

Chickens 66 25 

Butter 166 00 

Cream 235 20 

Milk 795 95 

Potatoes 687 25 

Tomatoes * 50 00 

Onions : 78 00 

Carrots 43 00 

Beets, (mangold) 150 00 

This farm is worked at a profit, but the significant fact concerning it 
is mat the average value of product per acr6 was $144 55. A farm of 
200 acres, producing at this rate, would yield a gross income of $28,010. 
Mr. Waring says that these results are not due to what are known as 
"modern improvements;'^ that "there is nothing done here that is not 
done on any good farm in New England ; but everything is done with a 
will ; and industry, perseverance, and thoroughness characterize every 
part of the work. The cultivation is thorough and cleanly ; the use of 
manure excessive the feeding high ; the marketing skillful ; and the 
economy in every department complete." 

A few examples of profitable farming in Vermont are at hand, by no. 
means the most striking, but such as can.be obtained from any neigh- 
borhood, however isolated or small. Mr. Charles A. Sylvester, of Bar- 
net, bought a farm for $4,000, having a capital of ODly $3,000. It was 
in a low state of cultivation, and had no buildings or fences of material 
value. He kept sheep and horses, and nearly doubled tho yield of wool 
of the former, and improved by selection the value of the latter. In 
' sixteen years he trebled the production of the farm, erected substan- 
tial buildings, and then sold the farm for $11,000, and had left nearly as 
much produce and other personal property on it as it cost in the be- 
ginning. 

Mr. John Quinlan, of Charlotte, now o^\^ls one tiiousand acres ot 
Champlain Valley soil, as the result of energy and industry upon the 
farm, although he commenced life as an agricultural laborer, has met 
with losses and discouragenients, and has raised and educated a large 
familv. 

A farm was purchased in Albany by Frank Vance, for $800, whicli 
was sold fourteen years afterward for $8,000. Mr. James Vance has 
200 acres that cost, nineteen years ago, $1 to $2 per Jicre, now worth 
$8,000, though it is three miles away from a village. Horses and shbep 
have |)roved profitable upon this farm. An income of eight dollars per 



.260 



AGRICULTURAL REPORT. 



annum for each of the breeding ewes is regularly obtained, tlie lambs 
bringing from $4 to $5 each before the fourth of July. 

In Williamstown, in the White River Valley, Mr. Edson Martin has a 
farm of 120 acres, upon which he cuts about 100 tons of good hay an- 
nually, at the rate of two to three tons per acre, and finds profit in ag- 
riculture, as do all others who manage prudently to increase fertility 
and production. 

Mr. G. B. Brewster, of Irasburg, bought a farm of 220 acres, nineteen 
years ago, costing $3,500. It was in poor condition ; corn was a failure 
upon it ; grass was light, and wheat would not grow. By successive 
manuring and good cultivation fertility increased, 25 bushels per acre of 
wheat were obtained, 70 of oats, 300 of potatoes, 70 of corn, and 900 of 
turnips. By legitimate farming a property of $15,000 was thus ob- 
tained from a beginning of a few hundred dollars, upon an intractable 
and unpromising soil. 

Mr. J. W. Pettee, of Salisbury, finds no difficulty in obtaining 80 to 
90 bushels of ears of com per acre, on land which formerly yielded 
three-fourths of a ton of hay mixed with daisy and Johns- wort. A 
moderate quantity of manure, combined with first-class culture, pro- 
duced this change. 

Mr. Levi Bartlett, of Warner, New Hampshire, a veteran observer of 
general agi^iculture, and a practical and successful farmer, in a region 
of not more than average fertility, (or sterility, as the reader may prefer,) 
communicates to the Department the following statement : 

A large majority of farmers here succeed in their business so far as to obtain a 
^^ood living aud pecuniary independence, and some accumulate very respectable fortunes. 
These facts are demcmstrated by the numerous well finished and furnished houses, 
barns, and out-buildings for stoiing grain, carriages, farming implements, &c., to be 
Been in almost every town ; and these facts bespeak a thrift and enterprise not ev^n 
dreamed of by the most sanguine half a century ago. 

On the other hand, in many of the long-settled towns in the hilly, rocky por- 
tions of the State, the population has gra(lually decreased during the past twenty 
years, as the late census returns plainly show ; and in most of these towns there are 
numbers of once good farms that have been abandoned, the buildings have been 
removed, and the once productive fields turned out to pastui'age, and will ultimately 
be covered with a forest growth, the seedlings of which spriug up in these worn-out 
soils ; still, there are in all these towns good farms, and farmers vv bo annually find 

there is money in their business," even in the business of legitimate farming alone. 

The spirit of emigration is an inherent principle in the "genus homo ; " discontent 
among the farmers of the fertile soils of Illinois is as prevalent as it is among the same 
class residing on the granite hills of New Hampshire. To report fully " examples of 
profitable farming in New England " would require volumes ; but for the intbrmation 
of tlie cultivators of the soil in difiierent sections of our widely extended country. I 
will giv^e a few " illustrative examples " in this section of New England. 

During the past few weeks I have made excursions in several counties of this State, 
and noted down some facts connected with the farm practices in different sections, 
and on individual farms. We have no great staple crop like the wheat and corn of 
the West, or the cotton, sugar, nnd rice of the South. 

Our soil, climate, and social condition compel us to pursue a mixed husbandry, to 
;?,Tow a variety of farm products, and these are varied according to the locality in 
which the farmer resides, and the requirements of the markets, and whether these are 
near or distant from his farm. 

Some weeks since I m.ade a visit to the town of Littleton, 112 miles north of Concord, 
N. H., well up in the White Mountain region. While there I spent two days in four 
of those " northern towns," and visited a large number of farmers, and found them in 
the occupancy of good farms, farm buildings, and everything betokening thrift and 
enterprise. I think the drought was not so severe there the past season as in the more 
southern portions of the State, as the crops generally were good; corn, on many of the 
farnm, yielding 50 to 60 bushels, shelled, i)er acre. The hay aad grain crops were in 
siinilar pniportions. This section of the State is noted for its large yields of potatoes. 
Immense quantities are annually worked up for the starch they contain. On one farm 
visited, tnere were over five hundred bushels gro\vn on two acres. These, at the starch- 
miljs, command thirty-live cents per bushel, thus giving a return of ^175 for the pro- 
iuct of the two acres. I was told that much larger yields were harvested on some 
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farms. Tlie variety generally grown for starch is known as the " California potato." 
It is not a good table-potato, but is preferred by the starch manufacturers. This is a 
good hay and grass-producing section, and large quantities of timothy-grass seed are 
raised, and the high price at which it has been sold for the past few years makes it a 
profitable farm product. Much more might be said of the prosperous condition of that 
section of our State ; of its fine horses, herds, and flocks ; of its Riilroad facilities for 
transporting to market its wood, lumber, bark, charcoal, and numerous other products, 
all of which largely contribute to the increasing wealth of that pai-t of the ^'Old 
Granite State." 

More recently I visited Hanover, the town in.which the New Hampshire Agricultural 
College is located, and spent a day in driving around among the farmers of that ancient 
town, the settlement of which commenced over one hundred years ago. There are 
large nundiers of fine and productive farms. Much of the land consists of a finely 
comminuted and somewhat clayey soil, free from rocks, and easily cultivated. All of 
the farm crops cultivated in that section make good returns, especially wheat, both 
spring and autumn sown. From five or six of these farmers I obtained statements of 
the average yield per acre for a series of years. There were better crops in some sea- 
sons than in others. The lowest yield in any one season was twenty bushels. The 
largest, ninety-eight and one-half bushels on two acres of land. This was in 1860, a 
fayorable season for the wheat crop in this section. Some of the records are of the 
I crops for eleven years in succession on the same farms. 

I Mr. C. C. Foster the past season raised twenty-five bushels of winter wheat on one 
i acre. The seed was obtained from the Department of Agriculture. Mr. F. has forgotten 
t the name. It very closely resembles the " White Touzelie winter Whoat,^' imported from 
I Marseilles, France, by the Department. The land planted with corn is heavily manured 
and followed by wheat and grass-seeds. As far as I can learn, there ai'e but few, if 
; any, sections of the country where larger average yields of wheat are grown than in 
the town of Hanover. A portion of the fanners in the town of Fairmounfc, Onondaga 
County, N0v,r Xork, obtain about the same average. 
' I will now give the farm practices of three of the prominent farmers of Merrimack 
County, who have made farming profitable, but who differ somewhat in their practice 
and in the disposal of their products. 

In 1856 Colonel David M. Clough, of Canterbury, purchased the farm he now occu- 
pies for the sura of $4,400. It contained about four hundred acres, two hundred of 
which were interval, lying on the eastern bank of the Merrimack River, opposite the 
village of Boscawen Plain. The remainder was pasture and woodland. A few years 
previous to his purchase most of the wood and timber had been removed. For more 
than thirty years a widow had held a life-estate in the farm, and during this 
period it bad been rented and largely cropped with corn and oats, which, with a por- 
tion of the hay, were annually sold, and no manure purchased. By this skinning pio- 
cess the farm had become badly worn ; the buildings and fences were in a most dilapi- 
dated condition, and a large portion of this once fertile interval had been turned out as 
pasture. To renovate the tillable fields, large quantities of muck aud lime were com- 
posted. Muck and a clay marl, of which there are inexhaustiblo quantities on the 
( farm, were used in the bam-yards, cattle aud sheep hovels, and hog-yards. Fences 
^wero rebuilt with good boards and chestjiut posts. The large, old farm-house was com- 
pletely reiuodeled aud renovated, both inside and outside, and additions made to it, and 
old barns vv cre reinove-d and splendid new ones erected. 

When Colonel C. came into possession of the farm there were about twelve tons of 
English and about the same quantity of natural or low-ground hay cut ui)on the farm, 
suflicient^ with some grain feed, to winter twelve head of cattle, thirty sheep, and two 
horses. He now winters upon an average ninety head of cattle, six horses, ohl and 
young, aud one hundred and fifty sheep. He had at the time I was there sixteen hogs, 
about eighteen months old, and a large number of last spring's sboats. The old hog 
will average not far from four hundred pounds each. For several years past the average 
sales have been about $1,500 for beef cattle ; $500 for pork ; sheep, lambs, and wool, $400. 
A few years since ho sold for slaughter 200 sheep at seven dollars a head, aggregating 

The proceeds of the form this year are 150 tons of hay, 800 bushels of com, 800 
bushels of oats, and .50 bushels of wheat. The whole of the hay, most of the corn, and 
a large portion of the oats are fed to his farm stock and to horses from the cities to bo 
wintered. Having lost several acres of his interval land by the washing away of the 
soil, which is twenty feet deep at that pUice, he has, by the expenditure of over six 
hundred dollars, prevented future inroads by sloping the'banks and cobbling them with 
stone, drawn two miles. He has, during the fourteen years of his occupancy of the 
farm, expended over four thousand dollars in repairing the old and erecting new farm 
buildings. The results of his farming, in a pecuniary point of view, are satisfactory, 
he having now a larger surplus of caph on hand than the farm originally cost him. 
Colonel Clough plows his land deep, manures high, and cultivates thoroughly, sowd 
liberally of grass seeds, and harvests correspoDding crops. 
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About thirty years ago Mr. W. II. Gag© puroliased tUe Colonel Chandler farm, situated' 
in the southera part of Boscawen. The farm contained abqut 400 acres, 100 acres of 
which were tillable interval, and about 40 of low interval, which yielded fair crops of 
hay of various qualities, from good to very poor. The remainder of the land was forest 
and pasture. He gave $3,000 for the farm, one-third cash, about all the available fands 
he possessed. The farm had been rented for a number of years, and was badly run 
down. The course of iarmiiig he has pursued for a number of jears has been to feed 
the hay and grain raised upon the farm to his^cattie, sheep, and swine. The rearing of 
fine stock has been a specialty with him, especially oxen. For the past twenty-five 
years he has received more premiums fvr oxen, at our State and county fairs, than any 
other farmer in the county. In March, X869, he sold two yoke of oxen for $800. In 
March, 1S70, tv/o yoke for ^750. It has been a maxim with him to increase the fertility 
of his farm, aud consequently his crops. This he has accomplished by selling most 
of the products of his farm in the form of beef, porfc, mutton and wool, butter and 
cheese. 

< For many years p:.ist ho has kept 4 to 6 hogs. When 18 to 20 months old they have 
averaged, when drt-'ssed for market, about 500 pounds each. The clear pork is saUed 
and sold dviriiig the succeeding summer at the large manufacturing village of Fishers- 
ville, at ail r.verage of cents per pound. Lard and hams from 'JO to 22 cents. Tbereare 
kept about I.O head of cattle, 75 to 100 sheep, and 2 horses. Corn annually grown from 
6 to 8 acres; yield per acre 55 bushels. Qata follow the corn; yield CO bushels per 
acre, about one-half oi which are sold at an average of 70 cents per bushel. 

The farm is now valued at*S40,C00, and other assets would bring his property well 
up to $50,000 — the accunmlations of a little over thirty years. 

The third and last firm I shall refer to Is that now owned by Joseph B. Walker, 
Concord. This f;i,rm has been under cultivation about one hundred and forty years. 
Its original O vvucr was the late Rev. Timothy Walker, the first settler and only min- 
ister of that town for fifty-two years. The farm camo into the possession of his son, 
the late Judge Timothy Walker. Upon his death it became the property of his son, 
the late Captain Joseph Walker, whose son, Joseph B. Walker, the present owner of 
the liirm, inherited it wh.in only ten years old, he being the only surviving member of 
the family. His guardian rented out the farm, which was thus managed for twenty 
years. In tho mean time Joseph B. graduated at Yale College, studied law, and opened 
an otnce in Concord. Ho undertook to carry on the farm and his law business at the 
same time. After two years^ trial of larming and law, he found one or the other must 
be given up. He had the good sense to quit law and become a farmer. 

During tlie twenty years the farm had heen leased, the buildings and fences were 
sadiy out of reivair, large portions of the fields were overrun with bushes, and thoro 
was a lai ge decrease of hay and other crops during the period. 

The farm consisted of about 350 acres, 100 of which were Merrimack River interval, a 
large portion of which could be plowed, and with manuring would yield fair crops of 
corn and grain. About 30 acres were either covered by the waters of Horseshoe Pond, or 
were too wet for the production of hay. To drain the pond as far as practicable, he, four- 
teen years ago, cut a large and deep ditch from the east end of the pond across the 
interval, nearly half a mile, to the river. The interval is bounded on the north by the 
Merrimack River. The surface of the land on the river bank is about 14 feet above 
the usual summer low- water mark. From the river the land gradually elopes. south- 
ward to Horseslutc Pond. Forty-five rods south of the river Mr. Walker commenced 
excavating the soil, for the puipose of putting in a plank drain from that point to the 
river. The south end of the ditch was 8 feet deep, but, as the ground rose gradually;, 
before the bank cf the Merrimack v/as reached it was 14 feet deep. Sound white-pine 
plank were used for making a box or pipe — inside 8 by 12 inches, 96 square inches — 
for the passage of the water from the open ditch to the river. This box drain lias done 
so well during the fourteen years it has been in operation that 45 rods more of similar 
drain have been put down during the past autumn, permitting tho filling up of that 
lenjrth cf opeu drain. From the covered drain to the. pond the bottom of the open 
drain is boaided, the ditch being about 3 feet wide at the bottom. Before the liooi 
was pvt in, rushes and aquatic grasses obstructed the flow of water, and were gradu- 
ally filling the ditiih. 

I have thought it might be of practical use to be thus particular in describing Mr. 
Walker's process of lowering the water of Horseshoe Pond several feet, thereby 
reclaiming about thirty acres of once almost wprthless land, and bringing it up to an 
avei age value of .^100 per acre. This desirable object has been effected at an expense 
of about $800. During the eighteen years he has carried on the^arm, the crops of hay 
and -rain have been more than doubled. 

His annual clip of hay is about 120 tons, of which 70 to 80 tons are sold, varying 
in price, in different years, from $18 to $30 per ton. 

As hay his leading crop, grass immediately, follows cprn, without an intervening 
•grain crop. Every autumn he plows about twelve acres of grass land, six acres of 
whieh are heavily manured and planted with corn ; the following spring the other six 
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acres are sown ^yilh. oats. Average yield of each, fifty to sixty bushels ; after tlio com 
is harvested the land is plowed and sown with grass-seeds.- The oat-ground is manuTed, 
plowed and sown with grass-seeds. Several acres are also planted with potatoes, 
beans, root crops, &c. 

There are kept upon the farm four large oxen, six cows, tvv^o horses, and twenty or 
more cattle of various ages ; most of the corn and oats are fed to the farm stock. 
Materials are carted into the barn-yard aud cellars for composting with green manure. 
Mr. Walker also uses the hair, lime, fleshings, &c.., from a large tani)ery near his farm. 
These materials are composted with largo quantities of muck, and make valuable 
manure for his corn crops. 'He also purchases $200 worth of stable and e^ome commer- 
cial manures. By these means, he is annually increasing the fertility of his landS; 
notwithstanding the large quantities of hay sold. 

He keeps six cows, the milk of which is sold at the house, put up in cans. The ave- ^ 
rage sales oi milk amount to $75 per month. The twelve acres of land seeded down 
in the fall yield a fair crop in August, similar in quality to second-crop hay. 'J'his is 
found to be a prime feed for the cows during the winter, producing a large How of milk. 

Mr. Walker keeps an exact account of the expenses of the farm and of its income, 
which at th:4j eiul of every month is carried from the day-book to the ledger, aud tn 
this way he is able, at the close of e^ich year, to ascertain the profit and loss of his 
farming operations. The profits over the entire cost of carrying on the farm are qnite 
satisfactory. 

It may be said that the farms I have described are made up of the alluvial soils 
bordering the Merrimack River, free from rocks, and easily vv'orked, when contrasted 
with the soils of the hill-farms ; but thousands upon thousands of the farmers upon 
cur hill-farms annually find there is money in their busiufss." 

Had a judicious course of cultivation been pursued on a largo portion of the now 
abandoned farm, they would have been to-day paying investments. 

The selling of hay and grain from the farms, close feeding of the mowing fields every 
aijtumn, and reckless waste of the manurial resources of the farms,, together with the 
natural restlessness and love of change that seem to belong especially to Americans, 
are, I believe, the principal causes of the decrease in the rural i)opulation in so many 
of the farming districts of New England. 

Mr. S. Kilbretb, of Manchester, Maine, who was awarded the first 
premium for wheat by the Keimebeo Agrienltural Society, makes the 
following statement concerning it, which shows that wheat can be pro- 
duced at a protit under good culture : 

The land on which my wheat grew was a deep, graven y loam, planted the previous 
year, part to corn and part to potatoes. Upon the part planted to potatoes, at^er har- 
vesting, I spread six cart-loads of barn manure. Upon the part planted to com, I pnt 
one shovelful of compost manure in each hill of corn ; plowed and pul verized, the ground 
in the fall ; plowed again in the vSpring, and harrowed before sowing. Sowed the 5th of 
May two bushels of Java wheat, harrowed once, and spread upon the piece one hundred 
bushels of leached ashes ; then harrowed again and rolled it. Harvested about the 
10th of August J threshed the fijst week in Septembei* 22^ busheU of wheat. 



Dr. 

3 cords of manure ■ $12 00 

100 bushels of leached ashes 15 00 

Plowiu<jj land 4 00^ 

2 bushels wheat 4 00 

Sowing 2 00 

Harvesting , ^ 4 00 

Threshing 4 00 

Applying ashes, &c 5 00 



Total * 50 00 



22i bushels wheat, at $2 50 per bnshel 4-50 25 

1 ton of straw , ' 8 00 

Manure and ashes left on hand 10 00 



Total : 74 35 



Credit ! 74 25 

Bebit 50 00 

Profit , 24 25 
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STATISTICS OF PRODUCTION. 

The statistics of agricultural production in New England, for tlie last 
three decades, illustrate the changes wrought by the causes enumerated 
above, showing decrease at one point and increase at another, and in 
the total an absolute depreciation, which is perhaps not quite equal to 
the loss of agricultural population, the use of labor-saving machinery 
more than compensating for decrease of fertility upon the neglected 
farms of the interior. The following table includes the aggregates of 
the census returns of live stock and principal farm products for the six 
New England States : 



1850. 



I860. 



1870. 



ITorsea number. 

Mules and asses do... 

Oxen and other cattle do. . . 

Milch cows do... 

Sheep do... 

Hogs do. .. 

Corn , bushels. 

Wheat do... 

Kye do... 

Oata do... 

Barley do. .. 

Uiickwheat do... 

Potatoes ...f do. .. 

Tobacco pounds . 

Hay tons. 



212, 274 
376 
860, 809 
608, 219 
257, 583 
361, 481 
175, 856 
090, 894 
570, 589 
101, 268 
414, 496 
710, 044 
618, 111 
405, 920 
463, 652 



258, 992 
357 
892, 846 
679, 930 
779, 767 
326, 176 
164, 505 
083, 193 
425, 851 
895. 185 
199, 119 
990. 812 
343, 616 
266, 445 
869, 200 



259, 358 
9G1 

715, 544 

642, 593 
1, 449, C95 

241, 000 
7, 347, 666 
1, OUO, 693 

703, 379 
9, 1C9, 504 
1, 07.''), 059 
1, 189, 413 
23, 928, 604 
15. 870, 484 
3, 936, 560 



It thus appears that milch cows have decreased 5 per cent, in ten 
years, other cattle 20 per cent., sheep 18, and swme 26, and that horses 
and mules have slightly increased. Corn shows a reduction of 19 per 
cent., wheat nearly 8, rye 50, oats 16, barley 10; while buckwheat is 
increased 20 per cent., potatoes 12, hay nearly 2, and tobacco 70. That 
hay should not fall of£ with the cattle may be partially accounted for by 
the increase of horses, which is probably much greater than is shown 
by the above figures, which only give the horses of the farm, while those 
of the cities, numbers of still larger magnitude in some of the States, 
are not enumerated. 

In orchard and garden x^roducts the increase has been very large, 
being from $2,703,032 in 1850, and $4,959,455 in 1860, to $7,143,907 
in 1870. Maine, New Hampshire, and Vermont have greatly enlarged 
the productions of orchards, and Massachusetts, Ehode Island, and 
Connecticut, that of gardens. The following table will show the rate 
of increase in the several States : 



St&tes. 


1850. 


1860. 


1870. 


Orchard 
products. 


Produce- 
market 
gardens. 


Orchard 
products. 


Produce 
market 
gardens. 


Orchard 
products. 


Produce 
market 
gardens. 


^^ow Hampshire 

Massachiiaets 

Total 


$342, 865 
248, 563 
315, 255 
463, 995 
63, 994 
175, 118 


$122, 387 
56, SIO 
18, 853 

600, 020 
98, 298 

196, 874 


$501, 767 
557, 934 
211, 693 
925, 519 
83, 091 
508, 848 


$194, 006 
76, 256 
24, 802 
1, 397, 623 
140, 291 
337, 025 


$874, 5C9 
743, 552 
6S2, 241 
939, 854 
43, 036 
535, 954 


$266, 397 
119, 907 
42 225 
1,980,' 231 
•3^.6, 133 
599, 718 


1, 609. 790 


1, 093, 242 


2, 789, 452 


2,170,003 


3, 819, 206 

P 


3; 324, 701 



That the reader may examine in detail the changes in the several 
States, exhibited by the census of 1870, in comparison with that of 1860 
and 1850, the following table is presented: 



Clianges in the several States exhibited ly the census of 1870 in comparison unth 1860 and 1850. 



Horses 

3fCile8 

Oxen and other cattle . 

Milch cows 

Sheep 

fiogs 

Com 

Wheat 

Bye ■ 

Oats 

Barley 

Buckwheat 

Potatoes 

Tobacco 

Hay 



.number. 

do... 

do... 

do. 



.do... 
. ...do... 
.bushels. 

clo... 

do... 

do... 

...•.do... 

do... 

do... 

..pounds. 
tons.. 



Horses 

Moles 

Oxeu and other cattle . 

Milch cows 

Sheep 

Hogs 

Corn 

Wheat 

gye 

Oats 

Barley 

Buckwheat 

Potatoes 

Tobacco 

Hay 



.number. 

do... 

do.-.?' 

do... 

do... 

do... 

..bushels. 

do... 

.do. 



.do. 



.do... 

-do... 

do. . . 

.pounds. 
4ons. 



Maine. 



1850. 



41, 7'21 
55 

209, 783 
133, 556 
451. 577 
54, 593 

1, 750, 056 
296, 259 
102, 916 

2, 181, 037 
151, 731 
104, 593 

3, 436, 040 



755, 889 



1860. 



60, 637 
104 
229,619 
147,314 
452, 472 
54, 783 
1, 546. 071 
233, 876 
123, 287 
2, 988. 939 
802, 108 
239, 519 
6,374, 617 
1,583 
975, 803 



1870. 



71, 504 
336 
203, 802 
139, 259 
434, 666 
45,760 
1, 089, 888 
278, 703 
34,115 
2, 351, 354 
658, 810 
466, 635 
7, 771, 009 



1, 053, 415 



Massachusetts. 



1850. 



42, 216 
34 

129. 895 
130, 099 
188, 651 
81, 119 

2, 345, 490 
31-, 211 
481, 021 

1, 165, 146 
112, 385 
105. 895 

3, 585. 384 
138,246 
651,807 



1860. 



47, 786 
108 
135, 422 
144, 492 
114. 829 
73, 948 

2, 157, 063 
119, 783 
388, 085 

1, 180, 075 
134, 891 
123. 202 

3, 201, 901 

3, 233. 198 
665, 331 



41, 039 
103 
104, 281 
114, 771 
78, 500 
49, 178 
1, 397, 807 
34, 648 
239, 227 
797, 664 
133, 071 
58. 049 
3, 025, 446 
7, 312, 865 
597, 465 



New»Hainpshire. 



1850. 



34,233 
ft 

173,633 
94, 277 
384, 756 
63, 487 
1, 573, 670 
185, 658 
183, 117 
973, 381 
70, 256 
65, 265 
4, 304, 919 
50 

598, 854 



1860. 



41, 101 
10 

169, 587 
94, 880 
310, 534 
51, 935 
1, 414, 623 
238, 965 
128. 247 
1, 329, 233 
121, 103 
89, 996 , ^ 
4, 137, 543 
18, 581 
642, 741 



1870. 



39, 095 
37 

132,218 
90,583 
248, 760 
33, 127 
1, 277, 768 
193, 621 
47, 420 
1,146, 451 
105, 822 
100, 034 
4, 515, 419 
155, 334 
.613,648 



Vermont. 



1850. 



61, 057 
218 
202, 720 
146, 128 
1, 014, 122 
66. 296 
2, 032, 396 
535, 955 
176, 233 
2, 307, 734 
42, 150 
209, 819 
4, 951, 014 



866, 153 



1860. 



69, 071 
43 

195, 783 
174, 667 
752, 201 
52, 912 
1, 525, 411 
437, 037 
139, 271 
3, 630, 267 
79, 211 
225, 415 
5, 253, 498 
12,245 
940, 178 



Ithode Island. 



1850. 



6, 1G8 
1 

17, 564 
18, 698 
44, 296 
19, 509 
539, 201 
49 

26, 409 
215, 232 

18, 875 
1, 246 
651, 029 



74, 818 



1860. 



9, 4f)5 
9, TtlO 



7, 121 
10 

19, 
19, 

32, 024 
17. 478 
461, 497 
1,131 
28, 259 
244, 453 
40, 993 
3, 573 
542, 909 
705 
68,722 



7,770 
43 

15, 569 
18, 806 
23, 938 
14, 607 
311, 957 
784 
20, 214 
157, 010 
33, 559 
1, 4^4 
669^408 
796 
89,045 



Connecticut. 



1850. 



26, 879 
49 

127, 214 
85, 461 

174, 181 
76, 472 
1, 935, 043 
41, 762 

600, 893 

1, 258, 738 

19, 099 
239, 297 

2, 689. 725 
1,267, 624 

516, 131 



1860. 



33, 276 
82 

143, 030 
98, 877 
117, 107 
75, 1^0 
2, 059, 835 
32,401 
618, 702 
1, 522, 218 
20, 813 
309, 107 
1,833,148 
6, 000, i:« 
562, 425 



1870. 



65, 

140, 
180, 
580, 
46, 
1, 099, 
454, 
73, 
3, 602, 
117, 
415, 
5, 157, 
72, 
1, 020, 



015 
2.'i2 
550 
285 
347 
345 
882 
703 
346 
430 
333 
096 
428 
671 



1870. 



34, 935 
190 
119, 124 
98, 889 
63, 424 
51, 983 

1, 570,364 

38, 144 
289, 057 
1, 114, 595 

26, 458 
148, 155 

2, 789, 894 
8,328,798 

563, 323 
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These tables exhibit the prevailing characteristics and tendencies of 
rural husbandry in this section, and show that the stock interest is de- 
clining, that breadstuffs command quite as little attention as heretofore, 
and that fruit-growing and market-gardening are rapidly increasing. It 
is not probable that the census returns include all the advance in these 
industries, it must be extremely ditlScult, if not impossible, to obtain 
a very near approach to completeness in returns . of products grown 
everywhere, in town and country, in isolated patches; and the aggregate 
would be greatly enlarged if the immense quantities of v/ild berries 
couid be included. 

The decrease of milch eov^s has been 4J per cent, in Ehodc Island, 4J 
in "New Hampshire, 5 J in Maine, and 20 in Massachusetts } but Connoc" 
ticnt has made a slight advance, and Vermont an increase of 3 per cent. 
In all the States the number of oxen and other cattle'^ has decreased. 
The decline in the numbers of sheep and swine has been heavy, yet in 
1867 the number of sheep was undoubLcdly greater than in 18G0. The 
number of farm horses has increased in Maine, Rhode Island, and Corv- 
necticut, and decreased in New Hampshire, Vermont, and Massachu- 
setts, if an enumeration of horses in thi cities could bo made, a dilier- 
ent result might be attained in the lattjjr States. 



While the facts here presented are fragmentary, and the investigation! 
incomplete, enough is learned to prove that mrai pursuits are profitable 
in the hands of enterprising men, and to show that laany farms are 
managed in an unprogressive manner and with unremnnerative results. 
Gardening and fruit-growing, when followed with skill and method, 
jield handsome returns ; and yet the demand, especially for early fruits 
and vegetables, is scantily supplied, and prices are high. The prices of 
small fruits are far higher in Boston and Lowell^ and the quantity con- 
sumed ioiich less in proportion to population, than in Baltimore and 
Washington. Norfolk sends immense quantities of early strawberries, 
to those cities, but we never hear that New Hampshire or Maine sends 
late supplies after the local crop is gone. To be sure, there is greater 
eagerness for the first berries, yet the latest command high prices and 
meet a ready sale, and there is no surfeit of raspberries, blueberries, or 
blackberries to destroy the demand. There is a marked deficiency in 
production of the finer vegetables, as asparagus, spinach, cauliflower, 
&c., in interior towns, and tomatoes and other vegetables might be 
brought into market earlier by the ingenious and inexpensive forcing 
processes known to skilled market- gardeners, in profitable competition 
with the wilted, s(Wnetimes decaying and unwholesome vegetables 
brought from a great distance. It^^is astonishing that the farmers and 



small Jruits in their gardens to an extent fourfold greater than they 
already do. While there are fruit-growers and market-gardeners about 
Boston who are excelled in skill by none in the country, there are mul- 
titudes of interior towns which can neither boast advanced practices in 
horticulture nor early and abundant supplies from local sources. 

Considerable advances have been made in the use of agricultural 
machinery; mowers are used on ten farms for ev^ery one cutting grass 
by horse-power ten years ago; but there are many farms smooth 
enough for the mower which still employ only the traditional scythe. 
Much of the labor of hand-hoeing, now exceedingly expensive, might 
be done with the horse-hoe; where rocks or other obstructions inter- 
fere, a small expenditure would fit the suria,ce fox machine cultivation. 



PRACTICAL SUGGriiiSTIONS. 



mechanics of interior towns 




strawberries and other 
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The economy of farm macliiiiery is illustrated by the reports of the use 
of the horse-planter and horse-hoe in I^^^orthfield, Ma.ssachusetts. Mr. J. 
Lymau claims to liave planted (in nineteen hours) and hoed (in eighty- 
one hours) fifteen acres of corn, worth §1,014, at the cost of $33, or 
little more than 3 per cent, of the value of the crop. Mr. James Merriman 
planted and hoed six acres, worth $528, at an expense of $17 55 ; and 
Mr. George F. Moody planted and cultivated two acres, worth $142, at a 
cost of $3 75. The plantin<^ and hoeing, with man and horse, was in 
each case at the rate of 30 cents per hour. In the case of two farms in 
Yirginia. of equal fertility, one worked hy a man and two boys with 
improved machinery, the other by seven men without labor-saving- ma- 
chinery, the former made larger gross returns than the latter. 

While stock-growing may be less profitable than in the West, there 
are numerous examples of profitable dairying, the raising of butchers' 
lambs, and other specialties of stock-farming, to sho^ that there is no 
necessity for the decay of the hill-farms, the transformation of pas- 
tures to ferneries, and the decline of production. The English system 
of husbandry, modified judiciously by local circumstances, has in- 
creased fertility, production, and profit, wherever introduced into New 
England. It is a fatal error to permit a retrograde ^ if high farming 
will not pay there, no farming will pay j if fertility cannot be advanced^ 
the capital necessary for improvements employed, the use of labor-saving 
implements increased, it would be better to quit farming entirely and 
grow forests for the use of future manufacturers of wooden- ware. But 
there has been progress in many directions, and maybe, we believe will 
be, generally, in the future. It only requires courage, a cold shoulder 
to croakers, energy, skill and application ; and when the best lands ot 
the distant West are taken up, as they soon will be, and prices there 
advance, young men of New England may be content to stay at home 
and enjoy the advantages of markets which fully counterbalance the 
fertility of western lands a thousand miles away from the mouths to be 
fed by their products. 



STATUS OF VIRGINIA AGRICULTURE IN 1870. 

It is believed that no State of the American Union enjoys greater ' 
natural advantages for the production of a great variety of" the fruits 
of the earth than Virginia. Situated in the most favored parallels of 
the temperate zone, with a wide diversity of soils, and bles£sed with a 
climate for the most part eminently salubrious, it is capable of meeting 
the requirements of every variety of rural taste, and of sustaining a 
dense population. If farmers, in the history of the past, did not 
accumulate large fortunes, they were, as a rule, in easy and independent 
circumstances ; and though the soil might not in many cases have been 
brought up to the highest state of productiveness by a course of sys- 
tematic tillage, it never failed to res]:)ond generously to kind treatment. 
In some sections of the State, where the planting interests predominated, 
the culture was often carried to an oppressive extent, and exhaustion, 
more or less, was the consequence. But good lands were abundant and 
cheap ; and,' while fresh inroads might have been too often made on the 
primeval forests, the rejected fields, where the soil had not been carried 
oft by washing, immediately sent forth a second growth, under which, in 
the course of one or two generations, they nearly regained their original 
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fertility. WheDj however, we consider tlie length of time the older 
parts of the State have been under cultivation, and the large proportion 
of good arable land still remaining, even under the system of annual 
cropping for more than a hundred years, we have convincing evidence 
of their extraordinary agricultural value. 

The agriculture'of Virginia was conducted in strict accordance with 
the traditions of the fathers until a period within the memory of many 
now living. The old methods, transmitted from sire to son almost since 
the first settlement of the colony, underwent scarcely any change. In 
fact, the proprietors of large estates felt but little incentive to improve- 
ment as long as recourse could be had to the virgin soils^ which admitted 
of being brought into cultivation at less expense than the old could be 
restored, or even kept up to a X)roductive standard.- It was not until 
the first Virginia agricultural society was formed, about the year 1822 
or 1823, and such men arose as Colonel John Taylor, of Caroline; 
Wilson Cary Nicholas, of Albemarle; and Kichard Sampson, of Gooch- 
land, with a few other eminent farmers in other i)arts of the State, that 
any general impetus was given to improvement. By their writings, and 
not less by their example, public attention was aroused to the necessity 
of a change. Colonel Taylor's "Arator'' was x)erhaps the most popu- 
lar work of the kind ever published in the South. It originally appeared 
in short papers in the Eichmond Enquirer. These were subsequently 
collected into a small volume, which ran through many editions, and 
was read by all classes. If it misled some of its readers, as it un- 
doubtedly did, it excited a spirit of inquiry, which led to valuable results 
in the end. If we were called on to designate the fathers of modern 
Virginia agriculture, we should have no hesitation in fixing on these three 
illustrious individuals — Colonel Taylor, as a writer; Mr. Sampson,., as 
the most successful practical farmer the State has ever x>i^ouaced ; and 
Governor ]!^icholas, in the double capacity of writer and practical 
farmer, who infused enthusiasm into the bosoms of all with whom a 
long public life brought him into personal association. Mr. Sampson, 
living near a great public thoroughfare, attracted visitors from ail parts 
of the State, who went to see the wonderful improvement he had effected. 

The spirit of improvement thus excited went on, gradually expand- 
ing and gathering strength, until the great political convulsion which 
culminated in the disruption of the labor system of the State, causing 
a shock to its material prosperity from which it will necessarily take 
long years of struggling to recover. A revolution so sudden and so 
overwhelming could have no other effect than to paralyze for the time 
every industry in those districts where the former labor system prevailed 
to a large extent, and to derange it in some degree everywhere. The 
State was thus thrown back in her industrial career, but it is gratify- 
ing to notice that the people hav^ met the crisis with admirable fortitude; 
and there is the be^t reason for believing that a change — the begiuniiig 
of which is alrea<ly perceptible — will ultimately be wrought in the 
habits of the white race, the possessors of the soil, and i)rove eminently 
salutary and beneficial. Another effect will be the disintegration of the 
overgrown and unwieldy plantations, and their subdivision into small 
farms. A hundred years are but a small period in the liie of a nation, 
and though the present race of farmers may not witness the change, the 
second or third generation will live to see this grand old State dotted 
over with thousands of happy abodes, and her fair surface literally 
transformed into a garden. ' Such is the picture that will assuredlj bt 
presented when the great natural advantages of the country are de 
veloped to their full extent. 
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Before proceeding to describe tlie present condition of the agriculture 
of the State, it is proper and necessary that some reference should be 
made to its physical geography. In a general, and in some sort a 
political sense, two great divisions east of the mountains^ and embrac- 
ing diverse interests, are popularly recognized, called respectively the 
NOEXHSEDE and Southside, the separating line being the James Eiver. 
In the northern division, with the exception of a few counties bordering 
on the James, it is a farming country; in the southern division, a plant- 
ing country. Each of these sections admits of two subdivisions, pos- 
sessing very distinctive features : The tide- water region, lying between 
the head of tide and the ocean; and the Piedmont region, embraced 
between the head of tide and the Blue Eidge. Furthermore, between 
the Elue Eidge and the Alleghanies, a fine district of country, known as 
The Yaxley, is situated, mostly on the north side of the James, but 
still extending some distance south of it. And lastly, there is the 
transmontane or Southwest Virginia, exhibiting marked character- 
istics of its own. Each of these divisions is distinguished by its peculiar 
system of agriculture, having some things in common indeed, but each 
differing from the others in its leading industries. Eor the sake of 
perspicuity we shall consider them separately, accompanying them, re- 
spectively, with brief descriptions of their geographical features and 
the productions more particularly adapted to their soils. 

In but few sections of the State has agriculture made any progress 
within the last ten years ; almost everywhere, in fact, it has actually 
retrograded. The conditions on which agricultural prosperity rests 
have been so unsettled by intervening events, and the tenure of lands 
to a gTeat extent rendered so uncertain, that few farmers have been 
influenced by a spirit of improvement. The great object has been to 
make a livelihood. To do this the lands have been taxed to their utmost 
capacity. Fertilizers have indeed been used freely, but rather with a 
view to speedy returns than ultimate improvement. !No systematic 
rotation has been practiced ; no course of amelioration steadily pursued. 
The efforts both of farmers and planters have been vigorous indeed, 
more so perhaps than at any former time, but spasmodic, looking to the 
present more than to the future. Considering the altered circumstances 
of the people, the productions of the soil in everything but w^heat have 
borne favorable comparison with those of former years ; in quantity, 
however, more than in quality. Of tobacco, for instance, the crop of 
1870 was one of the largest ever grown in the State, but in its prepara- 
tion for market it has been worse handled than any for many years. 
All but the old experienced planters appear to have lost their-skill, and 
the crops of the latter formed but a small proportion of the whole. 
Throughout the tobacco region the crop is cultivated on nearly every 
farm, to a large extent by freedmen on rented land or on shares. It has 
thus fallen into many hands instead of being chiefly limited to the large 
plantations as formerly. In this way Virginia tobacco is fast losing its 
prestige, and the western tobacco is supplanting it in the markets of the 
world* In regard to cotton, also, the production has much increased, 
the last crop, Uke that of tobacco, being the largest, perhaps, ever grown 
in the State, but it has l}een produced very much to the neglect of the 
grain crops. 

In the cotton and tobacco districts, though the planters have shown 
commendable industry, have been frugal in their personal expenses, and 
have worked with their own hands, it cannot be said they have pros- 
pered. They are stiU wedded to old habits, from which no change of 
circumstances has sufiGiced to divorce them. The painful experience of 
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1870— abuudant crops and unromunerative prices— will not have been 
dearly x^urohased if it should only teacli them to practice a more diversi- 
fied system of husbandry. 

In attempting, therefore, to sketch the state of agriculture in Yirginia 
for the year 1870, we do it rather for the purpose of establishing a land- 
mark from which future progress may be measured, than with a view of 
claiming that any progress has been made since the change in the social 
relations of tbo people. We are happy to believe, however, that there 
are indications of the dawn of a better period. Wo perceive it in the 
numerous agricultural societies which have been reorganized in the 
large attendance at all the agricultural exhibitions } and in the increas- 
ing demand for agricultural literature. 

Before entering on particular details, it will render the treatment of 
our subject more intelligible and systematic by prefacing it with brief 
descriptions of the several geographical divisions of the State. 

I. NORTHSIDE VISaiNIA. 

1. Tide-ioater district.— Well adapted to the production of the grains 
and grasses; a farming in contradistinction to a planting country. It 
embraces a large proportion of fertile lands, and in several localities 
shell-marl is found abundantly, which is readily accessible. It is inter- 
sected by several large, navigable streams, by means of which all the 
leading markets of the North are brought to the doors of the people. 
Its situation is withiii the limits of James Biver on the south, Chesa- 
peake Bay and the Potomac on the east and northeast, and the Eich- 
moiid and Washington Eailroad on the west. It includes the counties 
of Henrico, (in i)art,) Hanover, (in part,) King William, Charles City, 
Kew Kent, James City, York, Warwick, Elizabeth City, (the four last 
named forming the tongue of land called the Peninsula j) Caroline, (in 
part,) Essex, King and Queen, Middlesex, Gloucester, and Matthews, 
(lying between the York and Rappahannock;) and King George, West- 
moreland, ISTorthumberland, Lancaster, and Bichmohd, composing what 
is termed the Northern I^eck, and lying between the Eappahannock 
and Potomac Eivers. Portions of Prince William, Stafford, and Fair- 
fax also belong to this district; and Accomac and Is^orthampton, on the 
Eastern Shore, are to be included in it for all practical purposes. During 
the last years of the war great numbers of negroes were settled in the 
Peninsula, which has continued to be occupied by them^ in chief part, 
down to the present time. 

2. Piedmont district-^Bmimntly a grain and grass-growing region, 
extending Irom James River to the Potomac, and from the Blue Ridge 
to the western limits of the tide-water district. It embraces a great 
variety of soils, the northern tier of counties lying along the foot of the 
Blue Eidge being peculiarly adapted to grazing, and the more southern 
and eastern to grain and tobacco. The counties belonging to this divi- 
sion are parts of Henrico, Caroline, Hanover, and Stafford ; Goocli- 
land, Fluvanna, Nelson, Amherst, and Albemarle, (in which five coun- 
ties tobacco enters to considerable extent into the system of culture;) 
Madison, Orange, Spottsylvania, Culpeper, Eappahannock, Fauquier, 
Loudoun, and parts of Prince William and Fairfax. 

II. SOUTHSIDE YIRGIKU. 

1. 2''ii<?-i<;c^^er i?ts^ric.i.---Lying between James River and Korth Caro- 
linia on the notth and south, the Atlantic Ocean on the east, and the 
Peterfebargifch4?\^^ on the west. The leading crops are 

c6tt6ia,pean^u^^^^ The sweet potato is also cultivated exten- 
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lively, particularly in localities liaving couveiiient transportation to the' 
northern markets. Great numbers of ho^^'s were formerly raised in the 
counties adjacent to the Dismal Swamp, from which vras made the hnest 
fjuality of Virginia bacon. The business is still pursued to some ex- 
tent. In the neighborhood of Norfolk are the largest vegetable and 
fruit gardens in the Soutli, which tor the last thirty or thirty-ii^^e years — 
perhaps longer — have been supplying the northern markets with early 
fruits and vegetables, until now the trade has acquired extraordinary 
proportions, and is still growing from year to year. The soils of this 
part of the State are, as a rule, light and easily worked ; very fertile 
along the margins of the streams, and readily susceptible of improve- 
ment generally, from the inexhaustible beds of sliell-marl lying within 
its liniits, and but a few feet below the surface. It embraces the coun- 
ties of Prince George, Surry, Sussex, Southampton, Isle of Wight, 
Nansemond, Norfolk, and Princess Anne. 

2. Piedmont district — This is, by excellence, the tobacco-growing re- 
gion of Virginia. Leaf of fine quality for both manufactnrij)g and 
shipping purposes is grown in several counties north of James River, 
and in one or two at the southern extremity of the valley ; but the best 
descriptions, and always commanding the highest prices, are produced 
in this district, and more particularly in the counties bordering on and 
adjacent to the Blue Eidge. The general surface of the country is quite 
undulating, in many places hilly, with a soil for the most part naturally 
fertile, and resting on a strong red clay — in some places yellow. It 
abounds in springs and streams of the purest water. The soil is also 
well adapted to corn, wheat, and clover.. The counties constituting this 
division are Dinwiddle, Chesterfield, Powhatan, Amelia, Nottoway, 
Lunenburg, Greenville, Brunswick, ]Mecklenburg, llpaifax, Charlotte, 
Prince Edward, Cumberland, Appoma^iox, Campbell, Bedford, Pittsyl- 
vania, Franklin, Henry, and Patrick, a very large aad im])ori;int {Elec- 
tion of the State, extending from James Eiver on tlie north to the Caro- 
lina line on the south, and from the Petersburg aiid Weldou road on 
the east to the Blue Ridge on the west. This is the only large division in 
the State in which the slaves formerly outnumbered the whites. There 
is still much dis})arity between the races in several of the counties ; but 
owing to the gradual iniiux of settlers from the North,, and the tendency" 
of the blacks to move farther south, the numbers are becoming every 
year more nearly equalized. 

III. TnE VALLEY. 

I Naturally this is the most fertile region of the State, aiid, as it was 
[only partially subjected to the blighting influences of slavery, it has 
i ever been the most prosperous. It is the division in vrhich the system 
iof mixed husbandry has been most fully carried out. It is a superior 
Jgrain and grass country, yielding bountifully of wheat and corn, and 
stocked with fine animals. Great numbers of cattle are fattened for 
[the northern markets. The horses are generally of the heavy draught 
jbrced, attaining large size like the western animals. Sheep and swine 
[thrive. I^airies abound in every part of the ^ alley, and fine butter 
lis the source of considerable iiicome. Apple orchards are jjumerous. 
For the most pavt it is divided into farms of small size. The soils are 
Ito considerable extent Cidcareous, resting on a limestone loi]nai:ion. 
rVYe see in the population only a small infusion of the old V irginia 
element, being com|X)sed chiefiy of Germans and Scotch -Irish. Before 
the war more evidences of prosperity were exhibited here than in any 
pther division of the State east of the Alleghany Ivlountains ; and 
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though it suffered greatly during the struggle— the northern portion 
being almost desolated—it has shown a recuperative energy worthy to 
be imitated by the farmers of other sections. 

The valley lies between the Blue Ridge and the Alleghany Mountains, 
and extends from the Potomac Biver on the north to Hew Eiver on 
the south or southwest^ stretching over nearly three degrees of latitude, 
and exhibiting much diversity both of soil and climate. The counties 
embraced within its hmits are Frederickj Clarke, Shenandoah, Eocking- 
ham, Augustav Highland, Bath, Alleghany, Rockbridge, Botetourt, Roa- 
noke, Oraig, and parts of Giles and Montgomery. 

IV. SOUTHWISST vmaiNiA, 

According to the political nomenclature of former times, this division 
of the State was generally called " Little Tennessee," but latterly it has 
been distinguished by the caption we liave given. It is a mountainous 
region, abounding in fertile valleys, and preeminently adapted to stock 
and grazing purposes. The finest prize cattle exhibited at the eastern 
fairs— mostly Short-horns — are brought from this section; also the fattest 
beeves. Except in two or three counties, or portions of counties, the 
farmers are nearly all engaged in rearing stock. Hogs are raised in 
large numbers ; and sheep, mostly of the improved long- wool breeds, 
are receiving much attention. It is destined to be, if not already, one 
of the finest stock regioiis in the United States. Plaster of the finest 
quality abounds in Washington County, and is extensively used. The 
• Kentucky blue-grass is a natural growth, and all the cultivated grasses 
succeed to perfection. Southwest Virginia may be defined as extending 
from New River to the Kentucky and Tennessee lines, and embracing 
the counties of Montgomery and Giles, (in part,) Pulaski, Bland, Wythe, 
Tazewell, Smythe, Washington, Russell, Scott, Lee, Wise, Buchanan, 
Grayson, Carroll, and Floyd. 

The agricultural resources of Virginia have always been great, and 
her rich and varied productions have constituted an important element 
of the national wealth since the foundation of the Government. After 
the sudden shock to her labor system, at the close of the late war, it 
was tiiought desirable to ascertain the present condition of her agricul- 
ture; what modifications it had undergone since that event j and what 
were the prospects of renewed and increasing prosperity. With this view 
the Department prepared a circular in the fall of 1870, and forwarded 
copies to its regular correspondents in the State, and also to other gen- 
tlemen, two or three in each eountj, so far as it was practicable at the 
time to obtain the names of trustworthy and intelligent farmers. The 
result has been the accumulation of a mass of interesting materials sut- 
ficienii^ to 4jive a very fair exhibit of the object sought. The points on 
which ii;iformation was solicited are embraced in the following inquiries : 

1. Is increased attention given to a judicious alternation of crops, 
with the intervention of green crops ^ A clear statement of the course 
of rotation, in a representative example, with results obtained, will be 
desirable in illustration. 

2. To what extent have labor-saving implements been made a substi- 
tute for manual labor*? Give facts sho\Yjmgthe^rpfitof such substitution. 

3. To what extent are fertilizers applied t What proportion of tilled 
acreage is fi^rtilizedl What rate of appUcation per acre"? What the 
relative proportions of commercial and home-made fertilizers, and CQirt- 
patative resijifes of each? What kinds are found most economical, and 
mw inuch is production increased by the a.pplication 1 Give illustrative 
iadtsv'- ■^■^■-^ -■^.- ■-■V-:^ --v:" ■r^ ■■ . .-. ■' 
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hrta^l^ rf^ ^^'"^^^^ increasing; and if so, what species, and what 
exSt? ^^P^^^^^^^^o^ iarmBtockengagingattention^aWtowhat 

Following the geo^aphical distiacfcions as already sketched, we pro- ^ 
ceed to give the siibstance of the answers to our inquiries according to 
the order m which they were propounded. /"^uia^ tu 

DOTATION OF CROPS. 

pd^-water distri^^^^^ the counties near Eichinond some 

attention is being paid to this subject, but not so much as before the 
war. The usual system of rotation in Henrico, as far as any prevails 
embraces five shifts-corn, oats, wheat, clover, wheat j or corn, wheat! 
fte-^^^^f*' pasture. Timothy is gaining ground, and when hay is 
the object the farm is divided mfco eight fields, each field yielding three 
crops of hay during the course. This is considered the most profitable 
system of farming. In New Kent clover is. generally used as a screen 

y®^^' ^^^^ followed by corn. In Charles 
Lity the subject receives no attention, the farmers having many of their 
former slaves hvmg on their lands and cultivating on shares, which pre- 
vents due regard to improvement. In King William the five-field svs- 
tern is preferred, both for profit and improvement, the course bein^ 
wheat, clover, pasture, corn, oats. Pea fallow is a favorite preparation 
for wheat by some farmers. In York no attention is paid to the subiect 
and thjs remark applies to the other counties forming the Penin- 
sula. No progress of any kind is made, but the movement is backward 
The negroes constitute four-fifths of the population, who cultivate a la^rse * 
portion of the land, either on shares, or for a money rent. They raise 
no crop but corn, the average yield of which is about six bushels to the 
acre. 

Crossing^York Eiver, and its tributary, the Mattapony, we first enter 
Jling and Queen, where an excellent system of husbandry was formerly 
pmctieed. The ftirmers are returning to it as fa«t as they are able. The 
field-pea is mostly used as a green crop for wheat, and invariably with 
success. The rotation preferred is corn, manured with home-made manure 
on one-half of the field, and on the other peas are sown at the rate of 
one bushel to the acre in May or early in June. In September or Octo- 
ber the entire field is seeded to wheat, and the pea fallow is always the 
best- In three years the same field comes into cultivation again, when 
the treatment is reversed. This is regarded as a fine rotation, and the 
land improves rapidly under it. In some parts of the county the Mag- 
go thy Bay bean (Ga^sm cMmwcmta) grows spontaneously, and j^altes 
a rich return to the land in a green crop. Lands improve under it eVen 
when cultivated in corn and oats in alternate years. In j^ex no 
increased attention is given to a judicious alternation of crops; Tery 
few farmers practice any regular course. 

.Leaving this ran^^ and crossing the Eappahanuock, Ave 

conie into the Northern Neck, one of the classic localities of the State, 
rendered: memora as being the birthplace of Washington and other 
illustrious ¥irginlanSr its agricultu^^^ capabilities are very great, but 
in common with other portions of the StatC: it received a severe shock 
to its prosp^^ is giyen to 

alternation ; of ^crops, green crops bein^^ seen on only 

a few of th^ best plantations .^Tfefour-fiad system was the one 
formerly in genkal , use, wheat bdug^^ a clover fallow, followed 
by corn, and then, wheafe or oats.. With the use of clover and gypsum 
the productiveness ^of lairge fields to fifteen and twenty 

18 A 
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busMs of wkeat to tihe acre, aad fi^ds of smalier size to thirty aad 
fbrfcy bushels. Fanners are eudea^isiipriiig: return t© this systeai, imt 
the progress is slow* l?rom iUchmond Tve have reports of increa^ii:g 
attention. The flve-lield systeai is practiced, so^srog wh'eat on clover 
fallow, following mth corn, then oats and clover^ entting the ciOYer 
two years for hay, JSTorthumberland ; A few farmers hare adopted tfce 
three-field system with exc<31ent results. First year, wheat with oiie - 
hundred and fifty to two hundred pounds of guano and seeded to clover in 
the springs second year, Mover partially grazed and limed or maiicd; 
third yearj com. Very good crops of wheat are grown on a elover lay 
without guaiio. Lancaster: Increased attention is given to altematlori 
of crops. Many large farms that were formerly cultivated on the two 
and three-field system are now subdivided into live or six fields, wit^ a 
rofcation of grass crops, by which a large farm may be cultivated mtk 
half the manual labor Ibrmedy employcdj when ^ain crops were excki. 
sively raised. 

Fiedmont disMet^ (]^or^7m<2<?.)— Gradually emerging from ihe tide-water 
counties proper, we come first to Stal&rd, in which we learn the follow- 
ing rotation is practiced by many farmers: Gorn, wheat, and clovei' in 
suecession, the last plowed in atter the third crop, and then wheat and 
clover again. In Prince WllUaih but little attention is ^pven to alterilia- 
tion, owing to the impoveiiste condition of the farmers. AlegstaiidiSa: 
Fard^at^ course of rotation, corn, 'wh^e3liyl^^''X3i 

oaM%d^ais f& or timothy) with very satisfectory restil^s. Faiir- 
•fairfhe aSenfen given to alternation of a'ops is probably not increasing, 
the r^ation before and since being usually corn, oats, and wheatj 
theh clover and timothy for two or three years, and in particular cases 
five or six years. Under this system, with the judicious /Application of 
fertiliiuers and farm-yard manures, lands in the western part of the 
county have risen in value from $20 to $40 per acre, and their produc- 
tive capacity increased from fifteen or twenty bushels to forty Jmshels 
of corn per acre ; oats from ten bushels to twenty-five or thirty bu^els ; 
hay, three-fold. Wheat iias been an uncertaih crop for several years. 
Ca^ofitie : 0 a limited extent increased attention is given to alternation 
of <SS^ e^op of corn or ix>bace6^:^1^^ oats, then 

do^^^^-"*^ y^^^T^ succeeding crops as, 

incr^^Si^ at iea&t^ l^ss attetttio^;di?p^ 

the past fiv^ yeai^'^ As fej: as 0b^;s|Ji^ti^ 

of aJterna^ and clover, tlie^^^^ 

lowed'the fdUfe^^nf year*^ then w1^atj^clov^,^d c^si^^; to 

treated in , ty s-^agv ^^^^^^ one inwired and fij|g|>dtiids 

of j^anb i?er a^ 

W^e%ow enter the tior i^ iim^ the 
Blue Bidge. Eoiidotth'r ^^ 

w:bicii is usually to tuim down & sod ^^^^^fe^^^^^ the 
GoS^y over) bein^ aBout 

tgp,-^ ifetum about ^i0t im^0$ i^^ again, with 

ciorer the following yea;r, to sfend two or three years, and mowed or 

el^^^fe^^iat per^^^a^ ;In:tfie :sbiah^^|^ grazing is 

ther isi^pwp^ the same manner ^ 

we- pt^ej^dSt(i^^ ac^oining i^pto This is 

pai^culaj^^ upper or northern i^rt, 
^jia tft^t^fol^ admitlMg of an endless vajiMy oiTotation, with the iiiter- 
^^i|p^^]^pilffi|^,S^^^ the main pursuit, Oaie land; 

wtteleffc t itself readily (without Beed) 
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grass, which forms a sod that improves each year, so that when thirty 
years old the pastures will turn off beef better fattened than when 
younger. Many farmers devote a large portion of their estates to per- 
petual sod, dividing the remaining portion into six, seven, or eight 
fields, with alternations of clover and timothy. Others take a field after 
it has been in sod six or more years, and has become so enriched as to 
bear a succession of crops for as many more years. The general result 
is, that in few parts of the State have the land^ been so much improved, 
or more numerous instances of well-paid agriculture been presented. 
Madison : A rotation of crops has prevailed for many years, though not 
always, or generally, with the intervention of green crops. The plan 
preferred is the six-field system ; corn, fallowed with oats, then wheat, 
with clover and timothy the ensuing three years. Greene: No general 
I attention is paid to a judicious alternation of crops, but the seeding of 
clover and timothy is on the increase. The most api^roved course is 
I corn, then wheat or oats with grass-seeds , the second crop of grass to 
\ be fallowed and seeded to wheat, and afterward to remain two years in 
I grass. Under this system fields which some years ago would not yield 
I more than ten bushels of corn to the acre now produce thirty to fifty 
bushels. Culpeper : Partly a grazing and partly a grain county. The 
I rotation followed by the best farmers is corn, wheat, and clover, (or 
I clover and timothy mixed,) if grazing more than improvement of the 
I land is the object. As a general thing, however, but little attention is 
i paid to a regular alternation of crops. Albemarle : The rotation usu- 
I ally practiced is to fallow a green crop, and seed the land to wheat 
which, without fertilizer, yields from fifteen to twenty bushels per acre ; 
j after wheat, corn, making twenty-five to thirty bushels per acre, and 
j then wheat or oats. If wheat, an application of one hundred and fifty 
j to two hundred pounds of fertilizer is given, and the yield is fifteen to 
; twenty bushels per acre 5 if oats, no fertilizer is applied, and the yield 
i is twenty to twenty -five bushels per acre. Then fallow with grass for 
two or three years. Upon the whole, however, this great central county 
1 of the State is making but slow progress in improvement. Nelson : 
Increased attention is given to alternation of crops. The course usually 
adopted is to cultivate first with corn, then oats, then wheat, and to 
fallow with two years in clover, requiring five years to complete the 
rotation. 

Tide-ivater district^ (SoutJiside.) — This is the smallest geographical di- 
vision of the State, embracing only six or seven counties, the produc- 
tions of which, as well as the neglect of all scientific methods of culture, 
are peculiar to itself. The staple crops are cotton, peanuts, corn, oats, 
, sweet potatoes, and cornfield peas. In one or two counties very exten- 
sive apple and peach orchards are i)lanted, and the ^'brandy crop" is 
spoken of as familiarly as any other crop. In Norfolk, and one or two 
other counties convenient to v/ater transportation, trucking and the 
raising of fruits for the northern markets arc largely followed. We 
have reports from five or six counties, and the subject of rotation and 
alternation may be dispatched with brief notice. Snrry : No increased 
attention, and scarcely any at all is given to rotation. The nietliod of 
cropx)ing is about as follows : First year, corn, with cornfield peas sown 
broadcast or planted in hills between the corn rows at last i)]ow ing; 
second year, the land lies fallow, unless planted in peanuts (now gene- 
rally the case) or sown with oats. The truck patches are generalfy on 
land planted ^vith corn the preceding year; third ycir ^vitll corn again, 
and so on. Southami^ton : No system of alternation i^nrsued. The 
attention of farmers is directed to the production of cotton, which is 
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planted on tlie same land annualiy and indefiniteljr Isle of Wight : 
No attention to any judicious alternation of crops, tbe object of flarmers 
being to cultivate fliat crop wbicli will bring in most laoney, without 
regard to improvement attention is given to green crops. The 
usual course is the three-field system---cornj oatSj and peanuts— ^which is 
regarded as mnous. Priucess Anne : Corn and oats are the principal 
crops. These alternatej except when the land is permitted to rest, that 
is, to grow up in weeds and natural grass, which are turned under in 
the winter for corn again, "Eo green crops. Norfolk : This being a hor- 
ticultural rather than an agricultural county, we give some statistics of 
its production and trade : Number of acres cultivated in . fruit, about 
4,000 5 in lirucMng, about 20,000. Shipments of fruit and truclr, in 1870, 
averaged at least 10,000 packages daily, aiid for one hundred days 
amounted to about 1,000,000 packages, the estimated value of which 
was fully $1,500,000, freights realized by the carrying trade, $350,000. 
The grape business is yet in its infancy, only about one hundred and* 
twenty acres being in cultivation; but experience bids fisiir for the most 
fljittering results, especially in wine^making, 

■Piedmont districtj {Southside.) — ^According to the divisions we have 
adopted, this is the largest iia the State. Chesterfield ; The plaigi adopted 
and gen^raUy coming into use for r cora, then' wheat or 

oats, fpUowed by clo?^^^ or peas, the latter preferred on light sbilsf clbrer 
on stiff >^fl9^p^^^i^ properly cultivated, maifeiediM- 

prpyjB^iitent in the production being; five 

to fifteen bushels of wheat per acre. Powhatan : Increased attention paid 
to the alternation of crops. Clover is the only green crop raised to any 
extent. It i^ generally followed by wheat; sometimes on a small scale 
by tobacco. The people are slowly rallying from their dej^ression, and 
adopting the policy of working less land and making it rich, Cumber- 
land: Farmers gradually, though slowly, impxwiug their system of 
culture, and a judicious rotation is being generally introduced. The 
summer crops of corn and tobacco are followed by wheat ; the wheat by 
clover for one or two years. Properly carried out, a rapid improvement 
of the soil is visible, Amelia: The report is substantially the same as 
JifOBi^|3umbedBn^ ljunenburg: Agriculture is at a low ebb in this 
OQuidty V Xittle qv. m Attention is paid to ".^ jndicious alternation <tf cro^ 
on account of the straitened circuDi stances of the people. JSTottoway : 
This was;|bfemeJiy 0 highly cu^ county, and the faj:mers;;ii 

perous circunx^i^nGes. As a general rule, but little attention hBi^i been 
given latterly to a aviation of^ but in some instances fia^^^ 
dividing their lands into threes io Or live fidds, oultivatihg;^^^ 
turn, and alternating "Wil^ 

attentiph to i^tation of ,^^c^ Slightly inci^ased atten- 

tion is paid to alteriaatxon of erops^ and farmers ai^e beginning to return 
slowly to their former methods. A large crop of wheat was seeded in 
the fall of 1870, followed by a general inquiry for grass-seeds. Camp- 
bell: Nothing being done toward an improved System of culture. On 
the <?ontrary, the best lands are severely cropped to meet the immediate 
wants of their owners, Charlotte : Not much attention paid of late years 
to alternation j with the intervention of green crops. Prince Edward: 
Farmei^s are adopting the four-shift system ; fijst, tobacco or corn, fol- 
lowed by wheat ; wheat, by clover and timothy, and one year in pasturage. 
Under tlife system the lands are kept up to their original fertQity, 

. Tobacco , the leading staple ; average yield per acre, one thoxisahd 
pounds .j;<Joaij^^ bushels; wheat, fifteen bushels ; oats, twehty- 

■' fly^?b^^^l4;>..!^^^ ; Yery little increased attention to a jtidlcioits 
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rotation, or to tlie intervention of green crops. This is one of the lead- 
ing tobacco counties, and the system of cultivation pursued ends in 
total or partial exhaustion in five or six years. On almost every farm 
there is a large extent of uncultivated land. Franklin: This is another 
great tobacco county, and wherever this staple is largely cultivated 
it is accompanied by few evidences of improvement 5 but a consider- 
able portion of the county is adapted to grain and grass, and there 
increased attention is paid to a judicious rotation. The green crops 
consist of clover and orchard-gi^ass mixed, and are generally allowed to 
stand for three years. The best lands are mowed annually for hay^ 
which is of excellent quality. At the end of the third year the land is 
deeply fallowed, and either seeded in wheat or rye or planted with corn 
or tobacco. Large quantities of Smythe County plaster are used. 
Patrick : This is another tobacco county^ situated in a remote and retired 
region, with no market facilities. The system of farming is rude and 
primitive 3 hence no attention is given to alternation of crops ; the term 
is hardly appreciated. IN'otwithstanding these features, the value per 
acre of farm products will compare favorably with that of any other 
section of the State. 

The FaZZe?/.— Clarke : No increased attention paid to alfcernation, with 
or without intervening green crops, but- rather a falling off. Farming 
is mostly carried on by tenants, under no particular system of rotation, 
and no calculation of results. Augusta: One report states that some 
increased attention, and another that but very little, is paid to the use 
of green crops for the improvement of lands. The usual rotation is 
corn, oats, wheat, and then grass. Eockbridge: The farmers seem 
alive to the importance and desirability of a judicious alternation of 
crops, and especially of the utilization of clover with a view to improve- 
ment ; but owing to their depressed condition they are making but little 
progress. Highland : This is a mountainous region, and better adapted 
to grazing than grain crops ; hence the chief occupation is to fatten 
cattle for the northern markets. The same remarks will apply substan- 
tially to Pendleton and Bath. Botetourt: Farmers are jusb beginning 
to improve their lands by a regular intervention of green crops. They 
find it pays better since the decline in breadstuff's and advance in labor. 
Eoanoke : The alternation of crops, with the intervention of green crops, 
has been practiced for many years, though much interrupted by the 
war. Eed clover is. the green crop mostly relied on as an improver. 
The four or five field shifts are the usual rotation, which is so well un- 
derstood by farmers as to need no illustration. ToBacco for shipping 
purposes is generally raised on manured lots or rich bottom lands. 

Southwest Virginia. — ^Montgomery : Increased attention is given to ro- 
tation. A favorite course-is to fallow an old clover sod for wheat, follow 
with corn, then oats, with clover and the grasses again — ^to remain four 
or five years in grass, in which the land wlQ yield as great, or perhaps 
a greater, net income, by means of stock-grazing, as during the 
years of cultivation. The county offers a wide range of choice for 
agricultural productions. The valleys between the spurs of the Alle- 
ghanies produce the finest quality of manufacturing tobacco. Pulaski: 
^o attention given to rotation of crops. A grass county, owned in 
large part by wealthy men, and devoted to 'stock-raising. Wythe : 
Another grass county, and, the grazing of stock being the principal 
business, the course of rotation is adapted to the production of the 
greatest amount of grass. Bland : Increased attention paid to rotation. 
The course is generally corn, (on sod,) wheat, and oats, which bring 
the land in good condition for grass. Carroll : Farmers are beginning 
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to pay more attention to rotation of crops^ witli the intervention of green 
crops 5 but as the county is better adapted to grazing than to grain cul- 
ture, the people only aim to produce grain sufficient for home consump- 
tion. Grayson: Decidedly more attention given to a ju(Jicious alterna- 
tion, with ithe intervention of green crops. The rotation is as follows: 
A sod is broken up and planted in corn ; the next spring seeded In 
oats, and in the fall in wheat ; the spring following, in clover and grass, 
which is generally mowed the first year for seed, and then allowed to 
remain in sod three to five years. The main business is stock- 
raising, horses and cattle being preferred. Cattle, both in number and 
quality, are far in excess of what they were five years ago. Washington : 
.Increased attention given to rotation, with green crops. This is both 
a grazing and a grain county. The soil is very productive, yielding 
with an annual dressing of plaster and ashes (half bushel of each to 
the acre) three tons of hay per acre each year while it remains in grass, 
which is usually for three years. Wheat (drilled) on a clover sod pro- 
duces twenty bushels per acre ; corn, (which succeeds wheat,) fifty bush- 
els; and oats, (coming after,) fifty to seventy-five bushels. Scott: This 
being also a grazing county, the statements given *above are in the main 
applicable to its condition. 

LABOR-SAVING IMPLEMENTS. 

Tide-water district^ [lHorthside.) — Henrico : Every farmer able to do so 
is using implements as a substitute for manual labor^ as the substitute 
is found to be profitable. The chief bar to a more general use is the 
want of intelligence among the laborers. Wherever grass is grown for 
hay, the mower, horse-rake, and hay-fork are brought into requisition, 
at a great saving of both labor and expense. Charles City and York: 
Little or no use made of improved implements. lliTew Kent : There are 
a number of northern settlers in this county, who have introduced Potts's 
separator, McCormick's reaper, Buckeye dropper, and some other ma- 
chines. A marked improvement is observable in the county since their 
introduction. King William : Labor-saving machines have been eagerly 
sought after, and tested by many farmers. Thrashers, with separating 
attachments, reapers, corn-planters, and cultivators, are extensively 
used. The separator is considered a great saving of labor j a good 
reaper does the work of eight men with cradles ; a corn-planter saves 
the work of eight hands ; the sulky-plow succeeds well where the land 
is in good condition. Essex, and King and Queen : The condition of the 
people is so impov^ished that they have not been able to avail them- 
selves of improved machinery. The only implement which has been 
tried is the buggy-plow, and it proved a failure. King George : On some 
of the large plantations, wheat-drills and reapers are used, and in all 
cases with advantage; also, mowers and horse-rakes. Richmond: 
^'Eeapers, mowers, drills, gleaners, and stump-pullers are in use. ,A 
reaper will do the work of three to five men; a mower, of six to eight 
men 5 a drill, of five one-horse plows ; a gleaner, or steel-tooth rake, of 
twenty men, and in a better manner. Two men, with a stump-puller, 
will do the work of ten men with grubbing-hoes. In cost of labor, ma- 
chines save 75 per cent.'' Lancaster : Sulky plows and cultivators have 
been introduced with marked advantage- A numbei? of wheat-reapers 
and mowers are now used, which reduce harvest expenses one-third. 

Piedmont J {Northside.) — Stafford : Reapers, mow^ers, and horse-rakes 
are used extensively, and with considerable saving of money and labor. 
Prince William : Reapers and mowers, with other implements of less 
note, are being gradually introduced. Alexandria : Improved machinery 
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iiaed to a very great extent. It is seen in tlie wbeat^rj^e, and oat fields 
of every farmer, in the seeding, thrasMng, and dealing of small ^ain 
and the cultivation of crops* Pairfex: ^iface of the eoimtry well 
adapted to labor-saving impleBients, and they are generally in use for 
eiitting grain andgras^.. Caroline: Want of means, and want of confi- 
dence in their durability, have peveiited farmers from using improved 
implements, except in a very limited way. Louisa: Ko experilneii^is 
have been made to test the merits of new machinery. Labor is so 
cheap that farmers have felt no indiieement to try new methods. Lou- 
doun : The reaper, inower, drill, aad rake are in general use, the mower 
cutting eight to ten acres per day, and the rake, with a brisk horse, 
going over twenty acres. Fauquier : l^early every kind of labor-saving 
implement has been tried, and all with decided profit, except reapers, 
much the larger portion of the county being too hilly for their use. The 
mower (McOormick'is preferred) is used on all the meadows. Madi- 
son: Wheat-drills, reapers, mowers, and thrashing-machines are exten- 
sively used, and have become indispensable on large farms. Greene: 
The mower used to some extent, but, not being a wheat growiiig section, 
the drill and reaper have not been introduced. Oulpeper : To a lately 
in<jreaMng extent, labor-saving machinery has taken the place of man- 
ual labor, and the substitution has been found profitable. Its general 
use lias only been prevented by the poverty of the people. Albemarle: 
Labor-saving machines not much used, for the reason that the prices are 
bey ond the means of most farmers. li^elson : Improved implements used 
to a very limited extent. Where the surface of the land is adapted to 
them, corn-planters, buggy-plows^ reapers, mowers, and gleaners have 
been tried to advantage, and save 30 to 60 per cent* of manual labor. 

Tide-wdieTj (j^ow^ft^^Se.)— Cottoit and peanuts b^g the principal mar- 
ket crops, with corn, the only implemeiiits in use are sueh as are speei- 
ally adapted to their culture. So far as relates to what is geuerasEy 
imderstood by the term " improved implementSy'^the answers from Surry 
Southampton, and Me of Wight agree in saying, ** !N<me worth mentioa- 
ing;^ . Ih: Princess Anne, the corn-weeder or cotton-plow, for cloning 
young corn, is in general use, doing the work of three hands with hoes, 
and nearly a& well. In Norfolk various implements are used, adapted 
to horticultural purposes. 

Pie^nont distriei^ {Smifk^de^j-^A. large and very important division of 
the State, but, except in one or two counties^ no enterprise has^^ beea 
manifested in the introducticHi of improved implements. In Ghe&t^r- 
fleld, the want of capital feas preyefnted tbeir more extended use. The 
small number that have been tried have given satisfaction. !Bt Pow- 
hatan, the drill, reaper, and mower are in use on the la^ge JameB Eiver 
farms. As a general tMng^ labor is eheap and abundant, such as it is. 
In Cumberland and Lunenburg, farmers still follow the old modes of 
culture. In Anemia, coriiiplanters and driUs are used to soine extent, 
b|it tlifa county is rousiug up fwym its lethargy^ an^ a i^orking agricul- 
tursEl society^^ t£ more thaa aliundFed &rmerSf has beeu^l^iii^ed during 
the year, from whose labors we may expeet liseftil results. In Nottoway, 
where a ntifmb^ of northern men teve bc^ght &mas, drills, mowers, 
reap^r^y aB$ h£«?^ bem j^ff^ee^^foUy introduced by 

thein/ lb: Aj^^ the land is tiedaght t^be too rolling to admit 
of th^if' pifeSta^^ Bueldngiigffli^ improved imple- 

ment has bj^ &fcodueed j with th^ 4^^ wMchi was 

put in^peri^k)i jfe^liarv to those who wit- 

nessed i% p€*fo!iPt^tkij<5^^ Mt, sis * large^l^^ wbeat is reported to 
have been seedbed ia^ tWeo^i^ the fall' of the use of reapers 
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will probably be extended. lu Campbell, a few instances of the intro- 
duction of labor-saving macbines are reported, but generally attended 
witli disappointment. In Charlotte, none in use j and in PittsylTa;ma, 
to a very limited extent. From Prince Edward, where the farmers have 
been long noted for their enterprise, we learn that several reapers were 
introduced during the year, and as the surface of the country is highly 
favorable to their use, it is believed the number will be increased fiom 
year to year. Improved plows are taking the i)lace of band-hoes on 
almost every fBxm, in improved implements are being used 

to a limited extent, and would be largely if the lands were not too rough 
to justify their adoption. In Patrick, labor-saving machines are looked 
upon with suspicion and distrust " by the rural population of this secluded 
county* 

The TaZ?€|2/.— In this fertile and highly cultivated district, labors 
saving implements are coming into very general use. The only excep- 
tion reported is in Clarke, where they have been introduced to only a 
limited extent 5 but farming in this county is carried on mostly Ify ten- 
ants. Augusta: A very considerable increase since the war, and as 
much as 26 per cent, wifiiin the past year oyer the presceidiug year, but 
no ffist, by way of comparison, seems to have been made to show the 
advantages resulting fi'oni their use*; Epckbridge: Manual labor bas 
been suppiantedy to a*; large extent, T^^^ reaper, mo^,er, feOM^ 

planter, sulky^iEafe other improved; implements, wM^'iisMf^^i 
intrpSWfefi^^^ numbers every year. ■ It is 

eiaiii^ed^by some farmers that the labor of eight men is saved every day 
that a mower or sulky-rake is worked to its full capacity. " A recent 
discussion on. this subject, held by the R, Club of Rockbridge, 
resi:dted in the conclusion'^ that "the time to ignore the use of such 
contrivances has long since passed,'' Highland's well supplied wil^ 
mowers, and to some extent with buggy-rakes and thrashing-machines. 
Improved household machineiy is also comiiig into use. Botetourt: 
Labor-saving implements are extensively used, and with the most satis- 
fa<jtory results^ As an Illustration, Mr. Gr,, with two boys, puts up 
more hay than Mr. R., with seven hands J and and 
tob£^l?^», a^nd^;S^^^ QDhe only difference is that G. 

usei improved implements and E. manual labor." Eoanoke: Eeapers| 
mpwerSj drills^^ h^^ cutting-boxes, and in fket 

nearly every implement, have been ; introducied; 

throughout tfce counj^ benefit/ " With the mb^feli^ 

one hand with two h(^E^ ^?^ 

ordinary hands^ ^ind the liay-rake, ^tk one horse, as^ miieh/ in 
tion> The i^aper^ wi^ 

day, in heavy grain,; as four men with sc^ The wheat-drilJ i^^ Only 
saves labor in seedtogi but ^ leaves t^^ 

crop. The buggy-plow/ with; one hand as 
niucli in a day M foux men and four hoi^seis in the fbrmer way of plow 
ing,5 a^d so with all 4therv:maclij^ i^w used; on the fton.^ The only 
c%^|paii^ 

in the labor 

sysSaii i^. of all 

idn^lft^J^^ beenintroduced 
with great success. Accompanied by the horse-rake, they are now 
regarded in theJight of an agricultural necessity. Reapers are used, 
bal^tjiey are^n6t,go well suited to the rough and uneven surface of tlte 
<?o^ti}a?^,, ^PoiTfthis -reason^ ^nd on account of their cost and liability to 
inj^dn ^u^iHe^.haiids, ^ey will not soon take the place of the -^adle. 
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Separators of the latest style have beeu freely introduced, and are super- 
seding the old thrashing-machines to a great extent. Oorn-planters and 
wheat-drills are also used with very satisfactory results." "Perhaps 
half the hay made in the county is cut with mowers. In some cases, 
parties make it a business to go from farm to farm and cut on shares.'^ 
Pulaski: Owing to the want of means, and other causes, labor-saving 
implements are used to only a limited extent. Wythe: Eeapers and 
mowers have been introduced, but not many other improved imple- 
ments. Bland: Manual labor is being largely displaced by improved 
implements, which are rapidly growing in favor, as they perform the 
work of many men in a day, besides doing it in the proper season. 
Carroll: The surface of the country is too rough and broken to justify 
the adoption of reapers and mowers, but thrashing-machines are used 
exclusively for cleaning grain. Grayson: Most of the farmers have 
availed themselves of the use of mowing-machines and hay-rakes, with- 
out which it would be impossible to save the hay crop of the county. 
Fully *one-half the expense of securing the crop is saved, as compared 
with the old method. Washington; "Within the last three or four 
years, labor-saving implements have been rapidly on the increase, both 
as to quantity and quality. Their advantage over labor by hand is Won- 
derful. One man, with the improved plow, wheat and corn drill, a buggy- 
cultivator, mower, reaper, and horse-rake, will, in one summer, perform 
the labor of at least six good hands. In addition to these, other imple- 
ments, of minor importance, are taking the place of hand labor to a great 
extent.'' Scott : With the exception of mowers and reapers, only a few 
labor-saving implements have been introdueed. 

USE OF FERTILIZEES, 

Tide-water district^ (iVortfisifl?^.)— Henrico : Commercial fertilizers 
are now used only to a limited extent, the quantifcy purchased decreasing 
every year; but more attention is being paid to home-made manures. 
The use of pure bone-dust is increasing. About one-third of the land 
tilled is fertilized in some way j if with bone-dust or guano, about two 
hundred pounds to the acrej if with home-made manure, about four 
hundred to five hundred bushels to the aere. The home-made manure 
is much more valuable than guano, and quicker, though not so lasting, 
perhaps, as bone-dust; the effect of the one being immediate, the 
other not acting fcdly till the second or third year; product about 
doubled by the application of five hundred bushels of home-made 
manure or six bushels of bone-dust,'^ Charles City: '*^Eertihzers are 
much used, and greatly on the increase j at least one-third of the 
tilled acreage has fertilizers of some kind applied to it? Seveinal 
experiments go to show that with Whann's superphosphate, one 
hundred pounds to the acre, or fifty pounds with an equal weight 
of leached osHes, both applied to the hill^ the yield of com is 
increased from five to fifteen bushels per acre, the former being the 
product where none was applied. A shovelful of home-made manure 
produces about the same effect. ISew Kent : Guano is the principal 
fertiliiser for wheat J ashes, plaster, and barn-yard manure, (with m.arl 
containing some greensand,) for corn. Ko attention paid to getting 
statistical results, though the improvement is marked in the action ot 
guano ou wheat and clover. I^lativeipropoiiibns cif manufactured and 
home-made -manures about equal, i Eork md the Peninsula generally : 
^^Fertilizers ai^hed to an extent so smail as;^^^^^ of adefinite 

reply." King William? » Manipulated manures are less extensively 
used than they were two years ago 5 the majority of them are regarded 
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by far'iners as unmitigated liaHibiig&. Peruvian gnano is tlie best, and 
tire kind generally used on wheat, Pea or clwei-failow; on marled or 
limed land, yields a heavier crop, than any comnaei'cial mannre^ besides 
leaving the land in better canditibnv Plaster is a favorite appMcatioioL on 
green crops. Farmers at'e turnktg their attention much more than for- 
merly to maMng manure in the fana-yarci Good staMe-mannre mil 
double the yield of ordinary land,'' Essex : Commercial mahnres fallen 
almost into disuse. Home-made, including- lime from oyster-shells and 
aslies from the fire-places, regarded as far preferable, being more last- 
ing, ecottcmiioal, and profitable. The use of lime and manure insures a 
rapid impxovementof the soil, producing a luxuriant crop of clover and 
the grasses. King and Queen: Commercial fertilizers but little iised, 
farmers having lost confidence in them. Increased attention paidto mak- 
ing and applying domestic manures. King George : " Fertilizers have 
been found of so little benefit that their use is yearly diminishing. Guano 
formerly produced astonishing effects, but not now. The manures d 
the farm-pen and stables are more regarded." Bichmond: Manures 
aare applied to crops of all kinds, but not one-teiith of the tilled acreage 
iS: manured ? From one hundred to three hundred pounds of super- 
phcSphate applied to the acre, and twenty-five one-horse loads of home- 
maid© manure. The home^inade always pays; commercial rarely, iime 
and hotBDie^iBade manure are the most economical, and the prodaetion is 
dOnbled^^^^^^l^^^^^^^ On limed lands the craps are inei^^iased 

1# pet IjfDrthumberland : ^ot miore than three 

aei^&s ill one hundred are fertilized with commercial manures^ and the 
benefit is exhausted in one or two years. Latter^ fish-gitano has been 
introduced, which is manufactured in the county, and sold at $20 per 
ton. An application of three hundred to five hundred pounds per acre 
has produced fifteen bushels of wheat on land which would not have 
produced four bushels without it, and it promotes a vigorous growth of 
clover. Its efiects are far more permanent than those of Peruvian 
guano. Clover and lime will make the poorest lands of the county as 
protluctive as may be deared. Lancaster : Commercial manures have 
been t^sed on wheat and com at the rate of two hundred pounds to 
tte we^^ 0 the di^ seasons for the last two years, the imime- 

diatiBr:^feit was not appr^^ to the young clover and 

grasses was marked. Home-made manures are more economieal, jand 
the eoiinty has vast resources for their prodiuction, in mail aM oysl&^ 
sbellsy seanores, freshjand salt peat, wood^ moldy &c. A sihgfe liq^^ 
eation of seia-ores hm b^en Mown to inisreiise the eroip of 
bushels to the acre. ■ ■ ■ • - ^ ■ 

Fiedmoni ^/&triGt^ -{]ifortiIm Manufasctured f^ 

have proved so uncertain that they were little used the past -season. 
Home-made manures wei^ more relied on. Prince William : Fertilizers 
are used on only a small portion of the tilled land, perhaps, one-fifth 5 half 
edanaaereial, half hotne-madei Of the fetnier,.from two himdred to three 
irowl^^ is far better in 

it^^i^i^ lasting severd yeaars^ the commepcial only benefiting the first 
l^tSSi^Kd Aleianctest : F&ti^ very great 

eiiiffit|J^1e^ imin-oved. Cqmv 

mer#H^?^^^ the former at:titi© 

rate Wo. hundred to four hundred pounds per acre. The increase of 
pijoduetSris^c^ in favor of home-made manure, and lajeed is 

lalmy&MtSiix-betteriso Fairfto: Probably two^thirds of the iaitd 

^giie^te^ito whsiiai /and oine-fotErth of the com have commercial fertiliie^s 
^^||ilii^4?;&^3^,'^^^ hundred and fifty p?OTiii& to 
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the aero. Bani-yaru manure is busbanded witb some care. It is deemed 
most economical to apply this to the fieldis nearest to the barn, and coin> 
uiercial fertibzers to those most remote. When the hauling does not 
add too much to the expense, barn-yard manure is the best for all crops, 
except wheat. Gas-lime is largely used in the portions of the eoTinty 
nearest to ^^ ashmgton and Alexandria, and is thought to be quicker in 
Its edects than stone-lime or oyster-sheUs. Plaster is not sown exten- 
sively, Caroline: Fertilizers are applied to perhaps one in every iive 
acres; commercial to a greater extent than nome-made, but the latter 
are always the best, and in the end cheaper. Lands, however fertile 
naturally, will increase in product almost double by a liberal applica- 
tion of manures. Louisa : The reports from this county are somewhat 
diverse. One correspondent states that " within his observation bought 
fertilizers are less and less used;' Another says that they are much 
employed; and that their use is limited only by the want of means to 
purchase. When such means exist, they are applied to three-fourths of 
the cultivated land. Peruvian guano is preferred, or those superpho^ 
phates of which it forms one of the component parts: or guano and 
bone-aour, in the proportion of two to one, at the rate of two hundred 
and fifty pounds per acre for wheat. Home-made manures are pre- 
ferredy as far as available, Loudoun: Commercial fertilizers are almost 
exclusively applied to the wheat crop, embracmg about one-third of the 
acreage, at the rate of one hundred and twenty-live to one hundred and 
Mty pounds per acre. This about doubles the product. I^Tot more tban 
one-fourth of the whole manure used is bome-made. Pauquier : " Our 
grazing system supersedes the use of fertilizers, except plaster.'^ Tur- 
ner's Excelsior hasi retained the good opinion of farmers longer than 
any other fertiliz!^, being valuable for insuring a good stand of tim- 
othy. Pl^&ter is utoiversally: used on grass, with good results. Tur- 
ner's Excelsior, made in Baltimore, is used to a greater extent than all 
other fertilizers combined. At the rate of one hundred and fifty pounds 
p&r acre> it hastens the ripening of wheat about five days, and benefits 
tfi^/ftiitqeeeding crop of clover 30 per cent." Madison : About one-tweii- 
ti^th . €^ the tilled acreage is fertilized. Commercial manures are used 
largely in excess of home-made, and are thought by many to be the 
most economical. A mixture of equal parts of Peruvian 'guano and 
raw bone-dust, three hundred pounds to the acre, acts very finely on the 
cereals and grasses. Greene: The use of fertilizers is quite iimited j 
home-made in much larger proportion than commercial, the former feeing 
regarded as most economical and profitable. Tobacco plantetES, of 
whom there are a few, hold on to the commercial manures. Planter is 
used to a limited extent on nearly all crops. The soil u very sus<^ptible 
of improvement, and a light application of manure produces an increase 
of about ten bushel^ of com or other gtain to the a^re. Ciltmper: 
Fertilizers are used to a limited ext^t on wheat, A.bout oiie-tenth of 
the acreage is improved, half with home-mMe maauJpe^^^^ with 
Gon^i^ea^eial, with similar results. Since the disap;^^to<^ rf the joint- 
WQr% the production is increased eight to tem^ tohefe to the acre by 
the^ppiicati()n, making the average yield nearly tt^enty bushels, from 
one hupped and fifty to two hundred poundat of Some far- 

mery ma^iufacture their own fertilizers, t^, usiii#;b4>ue-fiour, two tons ; 
lea<^eda§he§y^p^toi^; plaster^one-haM^^^ 

ton, with a fe# fesshete of salt, Aa. a^iplicatioa of two hundred pounds 
is good for^twj^ilry: bush^ wbe^sepd:^^ of /bought 

manures, at nearljr doxibie ih cosi^mSld^^ Albemarle : About 

one-fifth of thei oibi?raited For wheat one hundred 
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and fifty to two hundred pounds of commercial manure are applied to 
the acre ; for oats, fifty to one hundred pounds ; for corn, one hundred 
to one hundred and fifty pounds, and for tobacco, two hundred to four 
hundred pounds. The increased production about pays the expense, 
the chief advantage being in seOuring a good stand of clover or grass. 
Earm-pen and sta/ble manures do not receive merited attention. I^Telson : 
Great complaint is niade of the adulteration andworthlessness of bought 
manures, rendering it neither safe nor profitable to purchase any except 
plaster, ground bones, and some of the tobacco fertilizers prepared at 
Eichmond. Farmers rely mostly on clover, plaster, and stable and barn- 
yard manures for the improvement of their lands. 
, Tide-water district^ (SoutJiside.) — Surry: Commercial manures are used 
very extensively, and with good results. Prom one-third to one-half the 
cultivated area is fertilized, the usual application being one handred 
pounds of guano or phosphate, with fifty bushels of lime or one hun- 
dred and fifty bushels of marl to the acre. Commercial fertilizers are 
used to a greater extent than home-made^ but the latter produce the 
best effect in dry seasons like the last two, and the use of them is on the 
increase. Southampton : Fertilizers are applied to a very limited ex- 
tent; home-made and commercial about half and half, and the results 
are similar, increasing the product fully 25 per cent. Isle of Wight: 
Feryhzeris are used to a large extent on peanuts and potatoes, but, as a 
general r^le, pu Probably one-fourth of the tilled 

lands isi a^in^ an application of one hundred and fifty 

to two hundred pounds of Peruvian guano, and a larger quantity when 
other concentrated manureis are used. Farmers are making a good deal 
of farm-yard manure from their stock, but the greatest results are be- 
lieved to be from the commercial fertilizers, particularly fi'om guano 
conabined with plaster. Princess Anne : Ko artificial fertilizers are 
used except in the cultivation of Irish potatoes. Barn-yard manure is 
relied on for corn. Ko other manure can be found to supply its place, 
and much attention is being paid to its production. Norfolk : The re- 
ports are occupied witfe details of the truck business, for the prosecution 
of which it is well known that a vast amount of fertilizing material is 
necessary. Cpmihercistl maj^ and large quan- 

titi<e8^^ of putreseeiit m^^^^ are annually obtained from all the neigh* 
boring cities in convem reach by water. l -T 

Piedm>7i^ distr^^ {jS(!)Wmd[e.)-^Chesterfield: * At least one-half of tiie 
lands have been: fergOii^^^^^^ now almost impossible to. 

wheat without guano or some other bought, manure. 35ven theny it 
takes two hundred poiinds to the acre to reaUze as niuch as ten oi ts?p:elv^^ 
bushels. Farmers are generally coming to the conclusiqa thal Jiaui upon 
clover or pea-fSUpw is. tlie ' stest way of improving their poor Iaiid& 
Home-made maniire is j^^^ results. Po^hsttaaa: 

Ooncehtrated maiiures 'are us to a tnuch less extent than formerly. 
They are not thought to jpay, except oh the^^t crop. Not more 

thati one-fourth of the tilled acimge is^m Home-made manures 

are tised only on tobacco, Otimljertobdi^^F^ are applied to con- 

siderate extei^t, about land being thus 

treai^r fe wheat, two 

hunl^it^^ is given to the 

tob^cjiff i&e^^ the usual quantity of 

:fcrt^l$^iliiiU^ Amelia: Fertiiizers are used ta a laa^e 

fex1^nt,vbeing applied to about two-fifths of the tilled acreage. RatejSf 
ai>pUcation,-al^^^ pounds Peruvian guano, or three huh- 

tk^4jouiXds m^nipul^^ ^ud eight to ten wagon-loads of farm, peii^ w 
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stable manure. Eelativc proportions of home-made and commercial about 
one to ten. Eesults of the crops about equal, but the land on which the 
home-made manure is used is more permanently benefited. Lunen- 
burg: Fertilizers are applied to a very limited extent. Not more than 
one-hundredth of the cultivated land is improved at all, and that im- 
provement is effected both by home-made and commercial manures — 
800 bushels per acre of the former, or 300 pounds of the latter, by which 
production is doubled, distance fi:om transportation prevents the 
use of lime and other cheap manures, ISTottoway: Fertilizers are 
used to a limited extent, being confined chiefly to tobacco lots, which 
constitute but a small portion of the tilled surface. Eate of applica- 
tion, two hundred and fifty to four hundred pounds per acre. Kot 
much attention is paid to domestic manures. When appUed to the 
same crop, a liberal coating of domestic manure is equal to about three 
hundred and fifty pounds of fertilizer in first production, but the 
former has the advantage in permanence, Appomattox: There are 
more home-made manures than fertilizers used. They are regarded 
a-s more economical, and are attended with better results. Com- 
mercial manures are not profitable unless when applied to tobacco, 
to be followed by wheat. Buckingham: Fertilizers are extensively 
used on the tobacco crop, but sparingly on other crops. About one- 
tenth of the tilled acreage is devoted to tobacco, The superphosphates 
have mostly taken the place of guano. Eate of application, about 
four hundred pounds to the acre. There is but a small number of 
stock in the couirtyy and but little farm-yard manure is made ; but so 
far as it goes, the tobacco grown with it is hea^^er and of richer body. 
Campbell : Very little commercial manure purchased by farmers; and 
what little manure of any kind there is used is derived from the stables, 
cow-pens, and ash-banks. Charlotte : Forme>rly commercial manures were 
very largely used, but latterly the results have not been satisfactory; 
Especially has this been the case with the wheat crop, so that In refer- 
ence to that they have been almost abandoned. They are still ir^ly 
appii€>d to tobacco, at the rate of two hundred to five himdred pounds 
per acre, and as this is universally followed by wheat, the success 
attending it is better. Home-made and commercial manures are some- 
times combined, and this is considered by many farmers the most econ- 
omical use that can be made of both. Prince Edward : The extent to 
which fertilizers are applied is limited only by the means of the farmen 
About six per cent, of the land in cultivation is usually planted with 
tobacco; which is aU fertilized. The rate of application is about one 
hundred and fifty pounds per acre, and the product is increased one 
hundred per cent. Farm-yard manures are looked after only in the 
old fashion. Pittsylvania : Commercial fertilizers are generally applied 
to the tobacco crop. Peruvian guano is the most popularj though sev- 
eral superphosphates are being introduced, and applied at the rate of 
one hundred to two hundred pounds per acre. Franklin : Almost all 
the lands ciQtivated with tobacco are fertilized in the saine way, and in 
some instances portions of the corn and wheat crops. ^Tearly one-half of 
the ciitivated land is fertilized. The increased production cannot be 
accurateijr stated, but it is believed to be five-fold in some instances, 
and sometimes more. Some of the manipulates fcg^ 
are the ipapst ^ofit^ Patrick: Yei^ Mtfle ujsie made of fertilizers. 
The distance jSrom railroad communicatioit -aiid^^^^^^^^ market, with the 
lack of Improved implements, renders their i^^^^ 

The FaZ/^.^Glarke : Only a small proportion of fertilizers used, and 
farmers are not at all satisfied with the results, If they are beneficial 
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at all, it is in giving aa oariy start to tii© Gor», Animxil manure from tliQ 
stables and facm -pens sho^vs imprOTCHijeat f^^ aiid a good, degree 
of care is takca in saving it Angustia ; Few fertilissers are used except 
barn-yard manure and piaster. .Th^a latter, mired with as^es iji tlie 
])roportion of one-tbird to two-tliirds, and applied in tbe Mil, is very bene- 
ilcial to corn^ and is )^wn wit^ on tbo new crop of clovery in 

Marcb ot Aprilj at tlie rate of two bushels of plaster per acre. Home- 
made manures are used in much larger propoxHon than commerMal, 
and, except in comparison with plaster, with better results. The latter 
incriEjases the production of corn and clover 25 per cent, over bought 
manures, and in an equal if not greater ratio over barn-yard manure. 
The soil is mostly limestone. Eockbridge: Commercial manures are 
used to a very limited extent, not affording opportunity of stating satis- 
factory results. The main reliance is on lime, piaster, and clover, with 
stable and barn^j-ard manure when at 'command. Highland: No com- 
mercial fertilizers used ; nothing but stable manure. Hay is generally 
stacked xtnd fed on the meadows. From five to twenty loads of manure 
are as much as is generally made on a farm, and this is mostly applied 
to garden patches. If any is left over, it goes to the com-field. Bote- 
tourt: The best farmers have almost abandoned the use of bought fer- 
tilisers, and are turning more attention to hpme-made manures, with 
limej Cixmr, «d pM^ resulta are more satisfact<w?5^ 

EoaiKik<3ii : small quantity of commercial fertihzers used* The 

ehiel :^^^ in securing a stand of grass j but this is 

att^aaiiieti ias well by the use of plaster, which farmers sow every year oa all 
their grasslands, at the rate of sixty to one hundred pounds per acre. 
The lands are very easily improved by grass and plaster. 

Southwest Fir<7ima.— Montgomery : Bought manures are used to a 
very limited extent, with the exception of plaster, which is applied 
quite freely. Not more than one-tenth of tkiQ tilled acreage is fertilized 
in any other mode than by plaster and the culture of clover. Home- 
made manure is not carefully saved, and is poor in quality, from the 
absence of comfortable shelter for stock, and the scarcity of labor; but 
no; l« appUcation, and the productive 

po^pipiof the ^soii is capable of being almost indefinitely increased 
judkious masaurifig^^ The use of aU kinds of fertilizers is very 

limited. W used to a moderate extent,* guano 3a^o|e 

, than any other kihdj^^^^f^^^^ the purpose of getting the land set in gra^s. 
Farmers depend on gracing and fe^^ their stock to keep u^ th^l^ 
tility of their lands, Stable manure and plaster are tfei^h^^ 

fertilizers in use, $lu3 r^ult^ depe^iding on t^ quantity 
ter is found most ecohomicalj? aiid afe an increa^^ pr^oductiou of 
one^half the enthe yielxi j^r^^a^^ 

sively used, gi^ass crops ; being mostly relied on for imprdvemtot. Not 
more than one-tenth of the tillied acreage i^ improved Jn any other liiah- 
heI^J^aJ^^d uot more than ; 0ne-t the ifertilizers used is com- 

mjerciali 'A few farmers have used plaster and iime on their wheat and 

has ever been 

ttife|[fithe^ c^^ largely on the 

county bt 

Smy ttii$i • Hiscster is. regarded as the #.eap€^^^^ all lertilizers. It is 
; aj5|pi^ to the acre j with ten to twerity.ioa<& 

of Mrii-yardxmaiiuare^ either for corn o^ Whegit^mostly th<3 latter. FMS^ 
ter alone ^&|jitjrease the product of grass three to tour fold. Neither 
7i¥8jD^?j^l'»lP.et|>ho^ have been used in quiintity worthy of men- 
idni?i^^Wa^inj^^ Fertilizers of some description, either froii'';to^ 
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stabie, tlie baxn-yard, the lime-kilu, or plaster l>ank^j, are used by all 
good iamfa^s. Plaster is th^d one tiling mosi needed, and wiik Uie least 
exp^ase pipoduces the heaviest .cix>p of grass, md the most afenuda^t 
crops of corn and other grain. An experieaeeof forty years shows thrdt 
an application of one bushel to the aore will increase the product of 
grass Imir-fold. At Saltville two varieties of fertilizers are mauufac- 
tiia?ed, in on^ of which plaster, salt, and ashes, in equal proportion, form 
the OOTiponent parts 5 in the other, plaster and a^bes in eqnal parts. 
They are both highly approved by the farmers who have tried them. 
Seott: The use of fertilissers is quite limited. About one-fourth of the 
cultivated surface is manned, 

faum: animals and impewismisnx of fakm .stgce:. 

Tide-water disiriot, (jN^ori7i6t<?<?.)«j-Henrico : Farm animals have largely 
increased since the war, but the number was v^jry much diminished, and 
has not yet been brought up to the staiidard of 1860. Some attention 
is paid to the improvement of cattle, the Ayrshire and Alderney being 
the favorites. Much more than ordinary attention is being paid to hogs, 
the white Chester having the preference. New Kent : A visible inci^ease 
of farm stock of all kinds. Some improved horses have been introduced, 
, such as th^ Morgan, Kevenue, and l^ed Eye, with a few fine specimens 
of Planet. Bhort-horn, Ayrshire, and Alderney cattle have been intro- 
duced, and are making some headway. Chester and Irish Grazier breeds 
of ho^s are preferred, and much attention is paid to the improved 
breeds of poultry. The farmers are ambitious, and doing all they can 
to make progress. York and the Peninsula: The response comes, 
« very slowly.^ King William : Efforts are being made to improve the 
stock of fdl descriptions. Working animals are increasing, though still 
not so numerous as they were ten years ago. Cattle as usual, though 
some improved stock has been imi>ort^. The stock of hogs is bei&g 
improved by crosses with the Chester aiid Berkshire. Essex; B'^lfm 
animals are not increasing in numbers. A few fanners are strnggHag 
to keep up the stock of improved breeds they had before the war, and 
now and then one is endeavoring to raise a fine horse. The breeds of 
cattle preferred are the Devon and Ayrshire 5 of hogs, the Chester and 
Berkshire 5 and of sheep, the Soutidown, King and Queen : Farm 
animals increasing, but no particular <5are or thought is given to im- 
proved bri&eds. Many of the mares are the broken-down animals left 
by the war, and are utterly worthless except to breed mules, Slng^ 
George: Farm animals are not increasing, except suck as are used i£ 
cultivation. The destruction by dogs prevents the increase of ^eep, 
and has prevented some farmers fi'om raising them. The Cotswbld is 
re^Tded with most favor, the Merino with the least. There are 
some good cattle^ the 3>evoMS are thought to be best suited to the 
climate I and there are some good crosses ^f Devons and Short horns. 
The : county is wdl suited to the raising <>f good stock^ aiul sheep 
would do well if the dogs were out of the way, Riohmiiid : The im- 
provesment of farm stock is engaging greatly increased attention. The 
breeds preffenired are Cotswold sheep, Jersey and Alderney cattle, and 
Chester hb^s. Horffiumberland : Stock of ariimals g^erally quite 
small. A few of the Bevon cattle, Cotswdld Shesep^ and Chester and 
Cheshire hb^s Have been introducedy -iad pr^ well. Lancaster ; 
The best breedrbf horses and Spaiiish jacks ^li^ introduced; 
also Chester, Jersey Bed, and Essex hogs. Cattle are improviog, and 
the increased sales show the profit of hay and pasturage avoided by 
the system of rotation; 
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Piedmont district, {¥orth8ide.)'^&tQ,f£oTdi- There is improvement iu 
farm animals, to a small extent in iiorfiies, an4 hogs. Prince William : 
Stock slowly increasing, though httt little attention is given to improve- 
ment of breeds, except in a fev?: instances. The climate is \*s^ell adapted 
to stock-groTving, and northern men are disposed to engage in it. There 
is only oiie larg^ stock-grow^rih the county; he sold $14,000 worth of 
neat cattle last year. Alexandria : Mot being a stock-raising region^ the 
increase of farm animals is limited, confined chiefly to milch kine and 
swine, with poultry. Of cattle, the partiality is for the Alderney and 
Devon 5 of swine, the Chester; and of poultry, Brahma. Fairfax: Cat- 
tle and horses are improving, but not much attention is paid to breeds. 
Caroline : Farm animals are increasing. Short-horn cattle are preferred. 
Chester hogs are rapidly increasing, and promise the most remu- 
nerative results, Cotswold sheep are held in most esteem. Horses and 
mules are in about equal number; ttie latter are regarded as best for 
farm work. Louisa : Formerly much attention was paid to stock, and 
improved breeds were introduced to considerable extent. Short-horns 
and Devons were looked on as the best strains for cattle, and Cotswolds 
for sheep. Traces of these yet remain; but, on the whole, farm stock 
has decreased. Loudoun : Farm animals are greatly on the increase, 
mostly horses and cattle; of the former, the heavy draught, (much used 
in the cotmtry ;) oi the latter, the Short-horn. Less attenti6ii is gtyeu 
to hogs ima^^ s^^^ county being peculiarly adapted to 

gilaisy St6<jk is usu^ in large numbers, say from 35,000 to 40,000 

h(6id :6f;oattle,^ untold numbers of sheep and hogs. The hogs folloAv 
the cattle in winter when feeding on corn, the most of which, except 
breeders and pigs, are sold oif in spring, when the cattle areimton 
grass. The Chester and Essex are the favorite breeds of hogs ; the 
Southdown and Cotswold of sheep; and the Short-horn for cattle, particu- 
larly the red Short-horn, of Alexander's Kentucky breed. Farmers are 
turning their attention particularly to raising their own cattle, and in 
fact all stock. Of the 40,000 head of cattle in the county, about two- 
fifbhs are home-raised, and about three-fifths imported from Southwest 
Virgihiaj Tennessee, and Korth Carolina, and West Yirginia. Madison: 
The farm animals were largely destroyed by the war, and, owing to the 
itripoverished condition of the farmers, efforts to replace their exhausted 
stock have thus far been crippled. Attention to the improvement of 
breeds of horses, cattle, sheep, and hogs, is confined to a very few men 
of iiteans. Greene; The number of farm animals is not more than one- 
half as large as before the war; but for the last three or four years there 
has been an increase in cattle. Very few sheep. Stock of no particular 
breeds: all of the ordinary native kinds. Culpeper: Fai-m animals are 
generally on the increase. ' Ophsiderable attention is given to farm stock 
as a more reliable source of profit than wheat. A few improved Short- 
horn and Devon cattle are being brought into the county. As the lands 
are well adapted to the grasses, stock-raising receives more attention. 
Aibemarle: Horses of different breeds, both Tplooded and draught, are 
itici'e&ing; also cattlCj principally Shprt-hprii, some fbw Devons. 
Tiie <3hester, Surry, ^ breeds of hogs have been 

introduced. Kelson : A decided interest.is manifested in the improve- 
ment of .cattle by the inijoduction of tb:e Devon and Short- horn stock. 
There is some increase in hogs, but little or none in horses. The Chester 
aiid Berkshire hogs and their cross are engaging the attention of farmers 

; ' ^ir/<re :F<iZ^:--rOl^ke: Farm animals of all kinds are increasing, but it 
iioily their natural increase. Kone of the improyed breeds have been 
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brought into the eountyj with the exception of a few Chester hogs, and 
one or two Short-horn bulls. Augusta: In one. portion of the county 
farm animals are increasing considerably, and stock of all kinds— 
thorough-bred horses, Short- horn cattle, and Chester hogs— is receiv- 
ing more attention. In other portions the improvement is less percep- 
tible. Bockbridge: A very marked improvement is manifest in farm 
animals— horses, cattle, and hogs. In tbese particulars, perhaps, no 
county in the State has made so great an advance in the last five years. 
The improvement in horses has had reference to general utility, the ob- 
ject being to secure such as are suitable for heavy draught, light draught, 
and the saddle. Short-horn and Devon cattle are preferred, and Ches- 
ter and Essex hogs. Highland: Domestic stock can hardly be said to 
be increasing or diminishing, the^object being to keep only a sufficient num- 
ber for use, and to sell off all surplus. During the past year about 3,000 
fat cattle, 120 horses, and 2,000 sheep were driven from the county. 
Considerable attention is given to the improvement of every kind of 
stock. These remarks will apply in substance to Bath and Alleghany, 
the three comities being situated between Eich Mountain and the Alle- 
ghanies, and forming rather a subdivision of the valley than a part of 
the valley proper. Botetourt : Farm animals are rapidly increasing, 
with great improvement in cattle. All farmers find it to their interest 
to get off their scrub .cattle, and repMce them with Short-horns, partleu- 
larly since the decline in produce an4 advance in beef. Eoanoke : The 
increase of farm animals is very great, with the exception of hogs. 
There is an increasing desire for improved stock, particularly cattle 
and horses, the Short-horn being the favorite breed of the former. Sheep 
have been neglected, but are now receiving more attention. 

Southwest Fir^mm.--Montgomery : Stock has been steadily increasing 
since the close of the vfar. The most particular attention has been 
directed to cattle, and of all the breeds the Short-horn and higher grades 
of the same are in most favor. But littte attention is pai(J to sheep 
husbandry, though much of the rich mount-ain land is admirably adapted 
to it. Chester hogs have been introduced to some extent, but the bog 
stock of the county consists principally of th^ native breed, based orlg* 
inally on the Berkshire and Irish Qrazier. Quite an activity iu rais- 
ing horses prevails, which are, with few exceptions, inferior stock, 
Pidaski; Horses, cattle, and hogs are gradually increasing from the 
stock on band previous to the war. Kone of the improved breeds kave 
been introduced. Wythe : Farm animals are increasing to a moderate 
extent. More attention is paid to cattle than any other kind ; the Short- 
horns preferred. Cotswold shee)) and Berkshire hogs are the favorites 
in tbeir line, and much attention is paid to their improvement. Bland: 
Farm animals are on the increase* Cattle engage much attention, and 
the herds ai^e composed of numerous varieties. Carroll : This being a 
grazing county, particular attention is paid to the improvement of cat- 
tle, experience demonstrating the advantages of improved stock. Much 
attention is paid to raising mules and horses, which is becoming a very 
cpinmpn and profitable occupation. Hogs are also raised to considera- 
bly extent, Grayson : The raising of stock constitutes the main busi- 
ness of farming in this county, horses and cattle receiving most atten- 
tion. The horses are of a hardy, serviceable stock, of which the fur mors 
have alwaySrbeen Cattle, both in number and quality, 

(having been i&prpved^^% Short-horn j aire far in excess of wbat 
they were years ago," a^^ from their profits the business of thp 
county is carried on, Washington ; Cattle are on the increase, pai-tieu- 
larly of impi-oved stock, of which the Short-horns are preferred. Hogs 
19 A 
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not so numerons as they were ten years a^^o, whicKLs attributable to the 
cholera. The Chester in the favorite. Horses and mules have neither 
increased in numbers nor improved in quality. Sheep not extensively 
raised , owing^ to the partiality people have for dogs. Scott ; Improvement 
of farm stock is engaging- attention, but oniy to a h'rnited extent. 

CONCLUDING REIVIAEKS. 

With ali the industry we have used, there remains amimber of import- 
ant counties in the State — several in eiieh geographical division—frojn 
which we have failed to get returns. On the north side of James River 
tbe tide-water and Piedmont districts are very fairly represented by 
the counties enumerated. It would be gTatifyiug, however, to have 
had reports from Goochland, Fluvanna^ and Amherst, on the ' Upper 
JameSj in which the system of farming was formerly as perfect a« in 
any part of the State, and also from Hauover, Spottsylvania, and 
Eappahannock. Hanover, however, in i^espect to the lower portion, 
may be classified at the present time with the best counties on tide- 
water ; Eappahannock with the neighboring counties of Fauquier and 
Culpeper; and Amherst with Nelson, On the Southside the omissions 
are not less to be regretted. Greenville, Brunswick, Mecklenburgj and 
Halifax were formerly distinguislicd for their productiveness, chiefly in 
the article of tobacco, and largefy, also, in wheat. Hahfax waa th^ 
largest tobacco-producing county in the State. Bedford, while long 
lamed for both tobaeco and wheat, is a fine grass country, where grazing 
is, or Avas, profitably followed. With the exception of the small county 
of Clarke, we miss altogether the lower half of the Valley, embracing 
Frederick, Shenandoah, Warren, Page, and Eockingham. These con- 
stitute a very important part of the State: but as the farmers have 
always been noted for their industry and thrift, and as it is divided, to 
a large extent^ into tanns of moderate si%e, we may conclude that it is 
recovering its prosperity in at least an equal ratio wiih Augusta, Eock- 
ingham, a.nd Botetourt, In Southwest Virginia there is no important 
omission, with the exception of Smythe. It is Id this county that the 
celebrated plaster beds are found, which fui-nish an abundant supply of 
this mineral to all the adjacent country, as far as it will bear transport- 
ation. Its use, as the reader has been informed, produces wonderful 
results. The condition of a^cricultiire in this county is very much the 
same as in Washington and Wythe. In liusseil the vsamc features pre- 
vail, but in Buchanan and Wise, at the base of the Cumberland Mount- 
ains, they are very distinct. They are outside the grass region, and 
agriculture is at a very low ebb. 

From the Eastern Shore, composed of the counties of Accoraae and 
Northampton, no returns have been received. It may bo remarked, 
however, that the larm crops consist ahnost entirely of corn and oats, 
under a three-years^ course. The third year tbe land puts up the Ma- 
gothy Bay bean, [Cassia ckam(cemta,)\'hichj though indigenous to 
other parts of the State, grows most luxuriantly in a saline atiiosphere. 
It furnishes an abundant crop of green manure, by moany of which the 
fertility of the laud is indefinitely maintained. The priucipal market 
crop is oats, v/hich is extensively used in the interior of the State for 
seed and other purposes, Much attention has been paid^ of late years, 
to trucking. Sweet potatoes, Irish x>otatoes, cabbages, and fruits are 
raised in large quantities. 

, Taken as a whole, the picture preseuted, though not ::-o iluttoring as 
CQuld be Avished, ofiers many attractive features. Y\\\ lia ve taken a 
very close view of the inner life of these old Virginia farmers, and 
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imd mmh to approve. It should be borne in mind that only five years 
liav« xilapsed since the agriculture of tlie State was utterly prostrated. 
The people waked up as out of a dreatn, to see their labor system over- 
thrown, and their lauds lying idle, Nearly all kinds of farm stock had 
been swept off by the hurricane whioh passed over the country, and but 
few agricultural implements remained. It was not to be supposed that 
the ibrmer servants^ suddenly eniranchised after two hundred years ot 
bondage, would be otherwise tlian unsettled by the change ; but large 
numbers gradually returned to steady habits, quite as steady, perhaps, 
as could have been anticipated by the most hopefuh They still consti- 
tute the great bulk of the labor of the Stato; and Vabiable labor it 
is, in spite of many irregularities. The Virginia farmer, at least in East- 
ern Virginia, could not get along without it. With kind treatment and 
payment according to contract, the negro is as tractable as ever; and 
in time the interestsof the two races, instead of appearing diverse, will be- 
come one, 

A striking mark of progress is the change in the policy of the planters 
toward the outside world. Pormerly they were indisposed to encourage 
iminigTation from other States, There was, therefore, no accession to 
the population of the rural districts from abroad. The samo traditions 
and habits descended from father to son through successive generations, 
Now all this is altered. Strangers ftom every State and every country 
are cordially welcomed whenever they show any disposition to become 
permanent settlers and industrious citizens. The consequence is, that * 
in many counties a strong tide of immigration is setting in, bearing with 
it improved stock and better implements, which cannot fail to impart 
a healthy impulse to improvement* 

Upon the whole, we regard the signs of the times as evidently auspi- 
cious of future progress. From astateof desolation and almost despair, in 
1865, the agricultural productions of the State have steadily increased 
in amduut and value until, in 1870, we find the tobacco crop one of the 
largest grown in the State for many years j that of cotton gi^tly in- 
creased 5 the Eichmoud mills supplied to their full capacity with wheat; 
and the crop of corn plentiful in proportion. Improved methods of 
farming are being gradually adopted ; more attention is paid to the 
accumulation of manures ; the area of cultivation is being reduced 5 and 
high culture is taking the place of the old. This is the direction to 
which agriculture is tending in many i>artsof the State j by degrees wei 
may expect it to extend over the whole 5 and it may be confidently pre- 
dicted that the man w^ho survives to see the Virginia of fifty ye^rs 
hence will not bo ablo to recognize in it^5 features the- Virginia of 1S70. 



GRlEEN CORN-FODDER FOR MILCH COWS, 

ThiB practice of sowmg corn broadcast, or planting it in drills, to be 
cut daily and fed in a green or slightly dried state to milch cow®, in 
August or later months, mainly to supplement the supply of grass in 
the driest portion of the season and equalize the consumption of milk- 
making material, is almost tiniversal atooh| ^nterj?^TO^ and intelligent 
dairymen. In supplies for farm animals^, oiir abundance, which actually- 
runs to waste, is not distributfed tliroiigh the year ; the prodigality oj: 
the flush spring-timOj the season of rain and veMure and succulence, hi, 
followed, in midsummer, by drought and a sinnt^d measure of tough ^ 
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harsh stems of dried grasses. Unless the early gTowth is left half depas- 
tured, the feed of August will be inconveriiently short; and should, it 
be thus left J its quality will deteriorate, and the future pasturage be 
less valuable j thus extra feeding, in the later months of summer, is 
found to be a necessity that uo dairyman can ignore with imntiunity to 
pail or purse. 

Then what shall bo fed? That which yields most milk and flesh at 
lowest cost. Unfortunately^, discriminating and decisive experiments 
have not been made by which the matter may be set permanently at 
rest, Were the most careful experiments made in diH'erent climates 
and circumstances, upon different soils, and in several seasons, the 
result would still show the greatest diversity of opinion. A plant that 
grows well upon one soil may fail upon another that is unsuited to it, 
even under the same culture. But we find, as an existing fact, that the 
leaves and tender stalks of Indian corn, (Zea mais,) cut in different 
stages of its growth, are the almost universal resource of dairymen in 
all parts of the country for tiding over the season of drought and 
scarcity. 

If the average practical sense of the masses claims the paternity of a 
practice which becomes almost universal, the value of green corn-fodder 
can only be disproved by positive testimony. The fact that maize is an. 
indigenous product, peculiarly suited to our climate, thriving in evei*v 
portion of our country, except in Alaska and on the mountain tops, arid 
the; most valuable tilled crop that has ever been grown on the continent, 
is strohg presumptive proof that its fodder, if worth anything for soil- 
ing, may exceed in value, in view of the certainty of its growth and 
quantity of its production, that of some if not all other fodder plants. 
Strong as is this presumptive claim, the superiority of corn-fodder can- 
not be thus assumed, if experiment, full and varied, shall establish 
the superior excellence of some exotic or native plant, let the practice 
of our farmers be reformed, and a better material for soiling milch cows 
be employed. 

There has been considerable discussion of late at farmers' clubs, in 
the fields, and at firesides, concerning the value of this fodder. Mo\e 
than this : it has been denounced as worthless, as costing more than its 
real value, or as the poorest feeding material in use. The charge that 
it is worthless is untena;ble , and reckless, and cannot be considered. 
The question of its comparative value is one that should be examined 
carefully, and, if possible, settled. 

We have sought from practical agriculturists and working dairymen 
in different parts of the country views based upon their own experience, 
and supported by facts and experiment. The communications received 
have been interesting, thougji desultory in statement, and many of them 
inconclusive in results; yet they all agree that there is value in this 
material, and a large majority accord to it a high estimate, verv few of 
whom venture to name a substitute of equal merit, 

Mr. Sanford Howard, secretary of the Michigan State Board of Agricul- 
ture, (since deceased,) wrote to the Commissioner of Agriculture upon 
the question, in Becember last, as follows : 

The controversy to wMcli you aUiicle seems to liave taken its rise from a public state- 
meiit of Dr. George B. Loring, of Salem, Massachusetts, to the effect thatVreeu com- 
loaaer was the poorest food for milch cows that ho ever usetl. The espressfon was un- 
mercifully Jpounced on by correspondents of various agricultural papers. But it seemed 
to me that the dispute was not unlike that we read of in regard to the red and white 
■ ^?^u-i V • P^'*^^8 J^igJit to some oxteut bo right and to some extent wrone. ■ 

^Wel liyed with^^^^ fox some years subsequently, I fed considenible 

c^^rft^odder to imlch^cows., ; I noticed that when it was grown very thickly on thegr^id! 
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and especially when it was cut in an immatnre state— before it blossomed— the stock 
did not like it so well, and it did not seem to do them as much good as when it had 
more space during its growth, and was allowed to stand till the ears commenced 
forming. 

I think Dr. Loring did not state how his corn-fodder was grJy/n ; but recollecting 
that I had seen it growing on his farm in very close hills, I wrote an article designed 
to show that the nutriment contained in this fodder depended much a 9 to whether it 
was, while growing, so much exposed to the light and air that the juices of the plant 
would be properly elaborated. Since that I have heard from other "persons who liave 
had more or less experience with " fodder-corn." 

Mr. Gibson, the superintendent of the farm of Messrs. Walcott and Campbell, New 
York Mills, New York, stated to me, while on a visit to the farm a short time ago, that 
he tried various things as green food for the stock kept in the stables aud yards, giv- 
ing the preference to lucern. He made an assertion in regard to corn-fodder similar to 
that attributed to Dr. Loring. 

I will mention one fact, which of course you will take for whatever, you think it 
worth, in regard to sweet corn-fodder as compared with the fodder of other varieties 
of corn. I have known several instances where cattle, having been kept on the fodder 
of sweet com until the crop was all eaten, refused for some time to eat the fodder of 
dent corn in the same stag^ of growth, and grown in the same wayr They would eat 
the fodder of flint corn better than they would that of the dent, but did not like either 
as well as they did sweet corn. 

Fodder-corn has been grown and used to some extent on our college farm, but no 
attempt has been made to experiment with it. 

Of those whose opinions adverse to the use of green corn have been 
quoted, Dr. -Nichofe, of the Boston Journal of Chemistry, considers 
green corn-fodder a "kind of food for animals not profitable to raise 5" 
and makes the following statement of his reasons for the opinion : 

It is not so because the maize plant is not rich and succulent, but because the con- 
ditions under which it is grown are unfavorable to its perfect and healthy develop- 
ment. The natural juices of the plant are richly saccharine at maturity, when grown 
in hiUs in open space, with plenty of air and light ; but grown in masl, in close con- 
tiguity, this principle is almost whoUy wanting. To test its comparative value with 
the green stalks taken j&rom the corn-field, I fed to my herd of cows in August a 
weighed quantity of the corn-fodder, so caUed, night and morning, for one week; 
they were then changed to the field corn-stalks, and the gain in the milk product at the 
end of J;he week was a little more than 8 per cent., and there was also a manifest im- 
provement in quality. As a rule, all vegetable productions grown under conditions 
where the chlorophyl, the green coloring principle of plants, cannot be produced in all 
its richness of tint, are abnormal, immature, worthless. Th^ absence of this principle 
in the whole of the lower portion of the corn-plant grown in drills, or from broadcast 
flowing, indicates its watery, half-developed character. 

While entertaining a very poor opinion of the immature and color- 
less corn, the editor of the Journal of Chemistry apparently yields to 
none in his estimate of the value of mature and dry corn-fodder, includ- 
ing both the blades and butts, as appears from the following : 

The fodder is a very important item connected with corn-raising. W"o always re* 
move the top stalks ia a green state and aUow the com to ripen in the open field. The 
" butts" or lower stalks after husking are taken good care of, as we depend largely 
upon them to keep up the flow of milk in our herd of cows during the winter. They 
are pitched over, a moderate quantity of salt is diffused through them, and then they 
are mowed with alternating layers of wheat straw. Their value, when carefully 
preserved is but little less than that of good uplaud hay, estimating ton for ton. 
There is much saccharine .and nitrogenous material in the "butts," and auimals 
will eat them if they are kept sweet and clean and properly fed. Out of four tons 
fj^d to one herd the pUst winter, not five hundred pounds have been rejected, and we 
nave neither chopped nor steamed the fodder. To raise corn, we must plow in the 
auturQn, and spread, on the manure green from the ceUar in the spriug. We must 
harrow H in well, and have the soil well pulverized. In the hills, jdace a haudful of 
the mixture of bone and ashes so often alluded to ; this mixture must mi be thrown 
in all in a mass, and the seed dropped directly upon it; let it be thrown around the 
hiU and a little soil scattered over it, and upon thjs place the seed. Select a field 
which is neither very wet nor dry, and ivith this treatment every farmer can raise com 
profitably; 

OPINIONS OF LEADINa FAKMEKS, 



Hori, Horatio Seymour, of TJtica, l^ew York, president of the Ameri- 
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caii Dairymen's Assoeiation, communicatea the unequivocal indorse- 
ment by that body of the value of green corn-fodder aa a supplementary 
food for milcji cows, after a full discussion at the annual convention at 
Utica, in Januarji, 1871, aud presents in detail his own views, which are 
in harmony with the decision of the meeting : 

The farmer3 of Central New York are almost exclusiyeiy engaged in making butter or 
cheese. This is carried on with so mach skiU that most of the cheese made here is sent 
to England, and this article of food has become one of the leading agricultural exports 
from this country. A convention is held in this city in the mouth of January of each 
year, which is made up of delegates from most of the Northern States, and some from 
the Southern States and from Canada. It meets to discuss* questions relating to the 
interests of dairymen, in all their aspects. The proper treatment and the best food for 
cows are prominent topics. As this body of six or seven hundred practical, skillful, 
and leading farmers represents the judgment of those engaged in dairying in a great 
section of our Union, I deemed it my duty to lay your letter before it. After ^ full 4i8- 
cjusaion, it was declared by a formal resolution *' that green fodder is a valuable crop, 
• and that its use as a summer feed for cows is recommended to the farmers of om- 
country." I look upon this judgment of the American Dairymen's Association as 
conclusive upon this question. It gives the sum and result of the largest, longest, and 
most varied experience. It is the. result of the greatest number of practical trials by 
practical meti, who are not trying to prove theories, but who are striving to support 
themselves and their families by making their i'lirmn profitable. There was a difference 
of opinion as to the best ways of sowing and gathering, and also with regard to the 
kinds of corn which should be used, it is a proof of the value of the crop that it is 
found to be useful whatever plan is followed in raising it. In this section of New Yoyk 
I think the farmers usuaUy sow the large western com. The seed is kept for the pur- 
pose at our seed-stores, and care is taken to' get that which is in good condition. Th© 
seller usually gives proof of this by putting a given number of kernels in a pot of earth, 
and the buyer can see what proportion has sprouted. Some sow broadcast, while otbers 
plant in drills. On my farm it is put in broadcast, on well-prepared ground. Three 
bushels of seed are used on an acre. The same ground is used for a series of years. TMs 
is done becaifte it is thought it takes less manure to keep up the needed fertilitv than 
it does to prepare new ground. It also enables one to put the crop on land wbioh is 
conveniently situate. The dense growth of the corn keeps it clear from weeds, and 
leaves the ground ready for a new crop. I think when the seed is sown broadcast t^ie 
stalks stand closer ari'd grow more slender than they do when the corn is driUed in. 
It gains in nutritive qualities until autumn. To save it from early frosts it is some- 
times cut down >Tith a scythe or a corn-cutter, and suffered to lie upon the ground until 
it is used np. It is not injured by rains or the sun, where it is not exposed more than 
a week or ten days. In some instances it has been kept in the fields, put up in small 
stacks, until the winter mooths, but it is difficult to cure it except in small quantities, 
when it can be thrown upon hay-mows, in the barn. With us it is most useful when fed 
to cows in August and September, as at that time our pastures are usually short. If 
cows are then put into a convenient field and fed with corn-fodder, there are many ad- . 
vantages gained. A change of food after the heat and exhaustion of summer is grate- 
ful to them. It gives new vigor. In the mean time the pastures are usually renewed 
by cooler nights and more moisture, and if they are allowed to gain a flush of feed when ' 
the cattle are turned back upon them, they haVy another and healt hful change of food. 
By this system the hurtful practice of pasturing;; meadows in the autumn is avoided. 

The question naturally comes up, wliy there is a difference of opinion about the value 
of this crop. I think it is owing to the fact that with some it is not the best crop they 
can raise as they are situated, and therefore they condemn it. The question is not if 
it is the best crop for summer feed at all places and under all circumstances, but is it 
a valuable crop 1 hike all other things, it must he used under favorable circumstances. 
In one place it may be the most profitable and in others the least profitable forage for 
cattle. The same thing is true of root crops, of lucern, of clover, &c. ; climate, soil, 
and price of labor must always be taken into aocounfc. In the dairy region, where cows 
are milked in summer and autumn, sowed corn can be used at the time when fodder 
is most wanted ; that is, when pastures are usually dry. It dqes not call for extra farm 
labor to plant or to gather. 

Mr. Joseph Harris, of the "Agriculturist'^ paper and '^Moreton Farm/^ 
Bochester, New Yort;, in an addresis before the American Dairymen's 
Asaociatiou, at Utica, in January, 1871, held that it makes compara- 
tively littJe difference what food is used, provided it is easily digestible 
and contains the requisite amount of nutrimetit in the desired bulk, and 
thwifcs thQ dift'ereace of ppiuion m regard to the value of corn-fodder 
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will turn npon this point. He said further : Corn-fodder is succulent, 
easily digested, sweet, and nutritious; but, at least before it has com- 
menced to ear, its nutriment is not sufficiently concentrated. If we 
could take away one-third of the water and one-third of the indigestible 
woody fiber, tbe part that remained would be of much greater value 
than the whole. The water we can easily get rid of, and if we cannot 
get rid of the excessive bulk, we can feed out sufficient corn-meal with 
the fodder to bring it up to the desired standard." 

Mr. B. W. Stewart, of New York, deems the profitable use of green 
com as a summer food for milch cows a settled fact, if any questions in 
practical agriculture can be considered settled. He states that hundreds 
of instances may be cited where green corn has produced the highest 
yield of butter. 

Mr. Frank D. -Curtis, oi Charlton, Saratoga County, Kew York, re- 
gards green corn-fodder excellent material for soiling, and for use in 
autumn in a partially dried state, when it is very nutritious and almost 
invahiable'' for young animals of the farm. He recommends planting 
in drills in cultivating. 

Mr. W. L. Locke, jr., of Irasburg, Vermont, last August fed corn-fodder 
to his cows, and increased thereby the daily quantity of milk from forty- 
five to fifty-one pans, or 13 per cent., and the cream had a better color. 

The editor of the Maine Farmer reports a case in which the pasture 
was dry and short, and corn-fodder 'fed almost exclusively. The flow of 
milk was increased at once, and made a fair average for the season, not- 
withstandiog the unusual proportion of fodder given, while neighbors' 
cows not thus fed shrunk one-half in quantity during the dry season. 

Mr. Eobert Gibson, farm manager of Wolcott & Campbell, of New York 
Mills, Oneida County, ]^few York, in a letter to Mr. Sanford Howard, 
expresses a preference for lucern over corn-fodder, as loUows : 

AltliOKgli I agree ^Yith you in regard to corn-fodder, I go a little farther, and say 
that ^vhen it is fjroivn very thick and fed early—that is, before it is in fuU tassel— it is 
the pooreat green feed I ever used. In its yery best stage it is not so good as lucern: 
that has been ray experience. I have no object in speaking so highly of lucern except 
that of inducing persons who wish to soil stock to give it a trial. It can be out four 
or five times a. ear. This season I cut it five times. By giving a coat of manure in 
the fall, it will Iceep in the ground four or five yearS; consequently saving the expense 
of plowing, seeding, &c., every year. 

The editor of Hearth and Home has found that drill-sown or broad- 
cast corn is uniformly eaten with avidity, and that it as unifOiftnly in- 
sures a large and full flow of milk. 

Mr. William Eamsdell, of Milford, Xew Hampshire, attests the preva- 
lent practice among dairymen in his viciuity of feeding green corn-fodder 
during August and September, in the full belief that it increases the 
flow of milk and improves the condition of the animals. He makes 
the following statement of the result of an experiment with millet: 

Some two years ago Dr. Loring assured us in his puTdic address that corn-fodder was of 
no value in producing milk, and advised the raising of millet iis a substitute, which would 
not only increase the flow of milk, but could be raisc^d at much less expanse. In ac- 
cordance with this suggestion I, with some of my iieigiibors, last year and this have 
tested the experiment to our satisfaction, and shall return to the raising of fodder- 
corn. But I would say that much of the value of fodder-corn depends upon the time 
at which it is cut. My experience has led me to raise fodder-corn as follows : I sow in 
drills (ill preference to broadcast) early in the month of May for my first cutting, drop- 
ping the seed from three to four inches apart, and commence cutting in August, or 
when the coru begins to tassel. If cut before this stage it has much less nutriment. 
I disappr«ve of the practice of topping when half grown, with the expectation of a 
second crop. I sow at intervals of two weeks, to the month of July, and hoe until the 
corn- completely shades the ground ; and if I have a surplus I cut and dry it before the 
season of frost. I approve of cutting the day before consigning it to the bam, in order 
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to liavo it wilt. I cut close to the ground, and my cattle leave no orts. In this way I 
am enabled to retain my usual quantity of milk, and, I tliink, improve tlio condition of 
my herd, when my feed in the pasture is rapidly decreasing, and I know of no other 
way in which the same results can be obtained at the same cost. 

Mr. Levi Bartlett, of Warner, "New Hampshire, thinks there is small 
nutritive value in very Jate, thickly planted, and therefore colorless and 
immature corn-fodder. He recommends sweet corn for soiling purposes, 
fed when the ears are fairly formed. 

Mr. Nathaniel Dwight, of Belchertown, Massachusetts, says the prac- 
tice of feeding green corn is deemed remunerative in his section. It is 
sown broadcast. 

Mr. C. H. Wolford, of Corry, Pennsylvania, thinks green corn fed to 
milch cows will pay only in i)laces where grass is liable to dry up, when 
the green fodder will prove a good substitute. He thinks that when corn 
is fed to cows it injures the quality of the milk ; and says they will not 
keep up the flow of milk after the corn is fed out, and they will not 
gather the grass they would if they had not had the fodder.* 

Mr. John Satterthwait, of Eordentown, N'ew Jersey, has a dairy of 
twenty-four cows, and sells his milk. He sows corn in drills two and one- 
half feet apart, eight to twelve stalks to the foot, about the middle of May, 
and every two weeks thereafter, as long as there remains a probability 
of its coming to maturity; feeds it when in the milk state." He states, 
as his experience last year, that he began to feed it July 15, when it was 
about four feet high, and when the cows had begun to shrink six to ten 
quarts per day. As soon as he began to feed the green corn they gained 
twenty quarts per day, and continued the same flow of milk all summer. 
They were fed through the summer twice a day, night and morning, 
after milking, and always fresh cut. They did not eat wilted fodder so 
engerly. Three ^cres of green corn were fed out before the last of Sep- 
tember, when they fell from one hundred and twenty quarts per day to 
eighty quarts. Some of the cows were fresh and others nearly dry. He 
considered the three acres of corn equivalent to twelve acres of good 
clover pasture. There was no perceptible gain in flesh until the corn 
began to ear, when the increase was very noticeable. The cows contin- 
ued in fine order all summer, notwithstanding the dry weather and 
scarcity of succulent pasture. 

Mr. Anson Bartlett, of i^orth Madison, Ohio, a dairyman of long expe- 
rience, and a cheese manufacturer well known throughout the country, 
shows how he obtained $50 for an acre of corn-fodder, in increased 
quantities of butter and cheese, when the former was worth but 12 J 
cents and the latter 6} cents per pound : 

In the snmmer of 1852 I tried my first experiment with green corn-fodder for milch 
cows. I put in just an acre ; marked off the rows two leet apart^ and planted the 
corn in hills ten inches fipart in the rows, putting from ten to fifteen kernels in a hill. 
It was cultivated by running a common shovel- plow once between the rows ; it made 
a heavy growth, (being on strong, rich land;) so heavy, indeed, that much of it fell 
down before it was cut. 

At that time I was milkinsf thirty-three cows ; a neighbor, whose farm was adjoin- 
ing, (the tw(^ being very much alike in aU respects,) also had thirty-three, and up to 
the 1st of August the product of the two dairies had been very nearly equal ; iu fact, 
his was a tride ahead, but at that time feed in the pastures began to fail, and the cows, 
of course, gave a diminished quantity of milk. I then commenced cutting and feed- 
ing my corn-fodder, what few small ears there were on it being just full iu the milk. 

My neighbor before mentioned had no corn-fodder to cut, and, of course, his cows 
had no feed except what they obtained in their ordinary pasture range. I used my 



* If cows fail to gather grass as well, it is an indication that they prefer com-fodder : 
and if they give leas milk, it attests the milk-producin«r canability of corn-fodder.— 
[Ed. Rep.] ^ 



* GEEEN COEN-FODDER FOE JOLCH COWS. 



297 



corn-foclder^ 80 as to last just oue month, at tlie end of wliiclj timo we compared 
accounts of l)utter and cheese produced, and the product of my dairy during thnt 
month exceeded his during the same time to the value of $50, ^7itIl cheese at 5^^ cents 
per pound and butter at 12-^. My covk^s were in better flesh than bis and continued to 
give au increased amount ^ of milk some days after the corn-fodder was gone. The 
experiment, crude as it v^^as, of coarse sati rfied me that green corn-fodder paid vrcll to 
feed to milch coy^b, and I rarely failed after that, so long as I managed a dairy, to have 
two to four acres of corn-fodder. 

I tried various methods of growing, as sowing broadcast, three bushels to the acre, 
and finally decided that two bushels per acre, sown in drills twenty inches to two fcet 
apart, and cultivated by running a shovel-plow through between the rows when the 
corn was about six inches high, and again when it was from eighteen inches to two 
feet high, produced more and better fodder than any other method of cultivation tried 
by me; and this method, with me, always produced about double the fodder to the 
acre that broadcast sowing would do. The age at vrhich it was cut was not considered 
very material ; we generally began to feed as soon as the corn was full-grown, some- 
times before, and continued to feed until frost. Of one thing I became convinced from 
repeated experiments, which was, that the best way to feed, unless a full feed is given, 
that is, all the cows can or will eat, is to feed at night, and 1 finally adopted this 
method. I had ray corn-fodder cut and loaded on a wagon, before the cows were 
stabled, for the night's milking ; then, while they were being milked, the tbdder was 
scattered in the pasture, and as soon as the night^s milking was done the cows were 
allowed to go and eat their fodder, after which they would lie down and l uminate until 
morning. After the morning's milking, not being accTistomed to receive any fodder, 
they would range tho pastures as usual. By a divisioa of the same amount of 
fodder, giving one-half at night and the other in the morning, the cows would be 
discontented, seeking mischief dui'ing the night, and during the day would bo 
waiting and watching for more, antl would not range the pasture as usual for 
"what they might tind there; so that wliile one full feed a day was a decided 
advantage,two half- feeds were of no beneht, but rather a detriment. When feed in 
the pasture is very short, by reason of a di'ought, two full feeds are necessary, but when 
it is only intended to piece out the pasture, one fnll feed a day, given after the night's 
[ milkmg, is the proper method. 

Mr. JosepliPelton, of Lansiiig,Micliio aii^ who lias had forty years' expe- 
rience in feediiijn^ eoru, deems its value highest for feeding between tas- 
seling and earing, and refers to the marked diiJerence in its juice at 
different stages of its growth, it having a sourish, bitter taste before 
tasseling, and a very sweet and j)leasant flavor after that period. He 
claims to have grown, in 1850, near Nashville, Tennessee, upon a single 
acre, 84,000 pounds of green corn, which made seven tons of cured 
fodder, by x^lanting two kernels in a place twelve inches apart each way. 
[It was cut when the ears were set and the kernels forming. He consid- 
lers oats, fed as the head appears, the best soiling material with which 
jhe has experimented. 

Mr. J. M. Case, of Cold Spring, Yfisconsin, thinks evergreen corn, 
plan-ted in drills, ^'one of the best crops for soiling.'' 

Mr. C. W. Wilder, of Evansville, Wisconsin, says that fifty farmers con- 
tribute milk to his tiactory, that most of them feed* green corn, and those 
who do feed it bring more milk than those who do not. Evergreen sweet 
corn, planted three feet apart each way, Avith five to seven stalks to the 
hill, is preferred. 

Mr.B. A. Griffin, of Dubuque, Iowa, deems green corn-fodder the cheap- 
est and best material for cattle food, after the 25th of June. He also 
legards it as the best fodder for winter use, cut before frost and J)ut up in 
Small stacks in the field. 

Mr. William Eichards, of Momence, lUinois, who milks about one hun- 
dred cows, drills about twenty-five acres of corn for soiling, feeding green 
as much of it as the character of the season may render necessary. He 
finds that it increases the flow of milk about one-tenth. He feeds by 
scattering on the grass in pasture, not commencing before the tasseling 
pf the corn, and sometimes not till autumn. In 1870 he found it desLra- 
ple to feed earlier. He prefers to sow in drills, a practice which saves 
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two-tliirds of the seed and admits of criltivatioii. In this way^ he believes 
he obtains more nutriment from each acre than in any t^^^o acres of his 
best timothy. 

ACTION OP THE AMERICAN DAIRYMEN'fc^ ASSOCIATIOIs. 
# 

Ivir. Harriy Lewis, of Llerkiiner, iSTew York, in an address before the last 
meeting of the American Dairymen's Association, opposed the x)raGtice 
of feeding corn- fodder, x>ref erring for soiling, first, lucern, if. piece oi 
land suitabb to its growth can be obtained 5 second, orchard grassy and 
third, common meadow grass. He exi)ressed an opinion tliat corn costs 
more, in most cases, than its actual value. 

Dr. Wright, of Oneida, said his experience had been just the reverse 
of Mr. Lewis\s. With tlie ground well prepared and the corn properly 
sown — broadcast cr in drills — aad cut when succulent, he had found 
that all the cattle w^ould relish it, and that it will keep them up to their 
full flow of milk. He had found small clover good for soiling, in con- 
nection with pasturage. The only objection that he found to corn was 
that its use imparted an undesirable flavor to the milk. 

The Presidenl, Hon. Horatio Seymour, continued the discussion, 
favoring the use of corn-fodder, and presenting views similar to those 
in his conmumication to this Department. 

JMr. Harrington, of Canada, and Mr. Nicholas, of Kew Jersey, spoke 
in favor of the economy and profit of feeding sowed corn to dairy cows. 

Mr. L. Schermerhorn, of Oneida, had found soiling with corn profit- 
able. He had fed the corn to the cows in a small lot, and this so enriched 
the soil of that lot that he plowed it and sovred it to corn the next year 
without more manure, and raised a large crop. He knew of nothing 
with which v/e could succeed better than with sowed corn. 

Mr. Oliapman, of Madison, said that thirty years ago he sowed his 
first ero]) of corn for soiling. He v/as much i^leased with it, and had 
continued its cultivation until the present tune. He had raised four or 
five coiK5ecu(ire crops on the same piece of ground without manuring. 
If it is uot allowed to ear, it does not exbaust the soil much, and corn 
sowed for soiling should never be allowed to ear. He had made practi- 
cal and definite experhnents in feeding this crop, and had found that 
when he quit feeding it his cows not only shrunk iu their mess, but 
that a given quantity of the milk made less cheese. 

Mr. Did:, of Erie, had found that he could produce more milk from 
his cows ircm sowed oats than from corn 5 but the milk prodr.ced by 
feeding corn was richer, and yielded more cheese, than a like quantity 
of milk produced by fgeding oats or clover. 

Mr. Pratr., of Clinton, had practiced sowing corn for soiling, and was 
jjatisfied it was profitable. He had never sowed his corn on the same 
ground two years in succession. He manured the ground speciaHy i'or 
the croi). When it was taken ofi', it left the ground clear 01 vreeds^'' Viiid 
he was in the habit: of sowing on it the next' year wheat or barley, and 
seeding it down. He knevv^of two dairymen in his vicinity, having the 
same nuinbor of cows, whose bills of delivery on August 1, showed a 
difference of 3,5 JO pounds. One" of them fed his cows on sov/ed corn 
after that period, and the other did not. The former, whose bill was the 
smidler, on August 1, gained the 3,500 pounds, and 500 more before Sep- 
tember 19. He consiilers the experiment a practical and definite one. 

On motion of Mr. L. B. Arnold, of Tompkins, the Ibllowing resolution 
was adopted almost unanimously : 

Eesohedy^ Tlitit tliis convention is of the opinion tiiat corn is a valnalble product foi 
the dairy farm, and that Ts^e "commend it as a forage crop. 
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On motion of Hon, George Getldes, of Onondaga, a committee was 
appointed, consisting of Messrs. L. B. Arnold, of Tompldna ; Harris 
Lewis, of Herkimer ; T. D, Curtis, of Oneida; L. L. Wight, of Oneida ; 
and X. A. Willard, of Herkimer, to consider the following propositions : 

jFirst^The advisability of cultiva.tinj5 oom as a soiling crop. 

Second, — The beat manaer of cultivation, 

Third. — ^At what time in its growth it should be fod. 

RESULTS OF CHEMIOAL ANALYSIS. 

If the analyses of chemists, in the form in which they are reported, 
are of 'aAy utility in determining the feeding value of plants used as 
forage, the following, taken from tabular statements collected by Enail 
Wolff, doctor of analytical and agricultural chemistry at the agricultural 
academy of Hoheuheim, may be of use in a comparivson of covn with 
other soiling plants : 
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Clover, incarnate, in flower 
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Beets, sugar , 
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2-8 


1.0 


4.1 


Aki 
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''TEie total amount of nutrition" of " early cut" corn is thus made to 
5::s^ceed that in Swedish clover, suradella, peas, vetches, and oats and 
uceru iifc ftower, md leaves of the cabbage, beet, and carrot. *'The 
OTQimtQf nutriment eontaining nitrogen" is less than that in the other 



300 , AGRICULTURAL REPORT. 

plants named in tlie list, while the fa,t-forming nutriment in gi cen coiu- 
fodder is gTeater than that in clover, lucern, saradella, peas, oats, vetches^ 
cabba^^e, beet, or carrot, and is exceeded only by the best grasses, rye., 
millet, cabbage stems, and elm and poplar leaves. 

It would seem, too, that in comparison with the English turni]), a root 
regarded as the sheet-anchor of British husbandry, the percentage of 
flesh-forming nutriment is the same, and of fat-forming material liearly 
double, in the maize, while the amount of water is less than half as miieli. 
The reader can pursue the comparison with otlier plants or roots named, 
making his own deductions, remembering that liesh cannot be. placed 
npon animals at will, in exact proportion to weight of nutriment fed, as 
determined by chemical analysis, but that a thousand circumstances in 
the condition of the material fed, the manner of feeding, and the vital 
forces of the animals themselves, nmst modify, in some degree, every 
experiment made. 

Mr. J. H. Sahsbury, of [New York, who has made analyses of maize in 
every stage of its growth, gives the following as his average of analypses 
made just before the formation of the ear, (calculated without water): 



Sugar and extract 35. Oa 

Matter obtained from liber by a weak solution of potasli V2.00 

Dextrine oj' gum C. 04 

AU.)umen and casein ' 1 . J lil ] " ?! 96 

Woody fiber ' . . 39. 00 



Total : 100.00 



Mr. Salisbury arrives at the follomng conclusion as to the feeding 
value of this fodder: ^^The plant, during the tasseling, owing to the 
very large percentage of sugar and extract, with the respectable quan- 
tity of albuminous matter and dextrine which the stalk, leaves, and 
sheaths contain, nmst afford a very palatable as well as nutritious fodder." 

CONCLUSIONS. 

The following conclusions may be derived from the facts presented: 

1. Green corn-fodder is neither worthless nor the poorest of all soiling 
material. 

2. It is best when planted in drills or hills, not so thickly as to prevent 
normal growth and development, cultivated to destroy weeds and grasses, 
and cut between tasseling and earing, when the elements elaborated for 
production of the ear are stored in readiness for immediate use. 

3. It is probable, both from the rationale of the case and from facts 
presented above, that in the more northern latitudes a mistake has olten 
been made in sowing thickly southern corn which cannot mature, the 
fodder from which fed in August must be very nearly worthless. On 
the contrary, the fodder from northern corn,' especially sweet corn, 
drilled widely and cultivated, and fed just before earing/is found to be 
very valuable. 

4. Its value, compared with lucern, millet, the best grasses, and other 
plants containing a larger percentage of nutriment, taking into consid- 
eration the quantity produced and the cost of its production, has not 
been determined fidiy, and should be decided by a series of thorough 
and exhaustive exx)eriments. 

It is evident, from all that is conflicting in the opinion of dili'erent 
feeders, that the differences are mainly due to the degree of maturity or 
soundness of the corn. That from thick sowing, immature, colorless, 
and watery, is unht to place before the cows of any well-regulated 
dairy. It is probable that half that is fed is either improperly cidtivated 
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or in a st^ige of growth not productive of the highest results. If this 
should be the case, how stupid to condemn the maize for the ignorance 
of the cultivator. If it is found to contain too little nutriment for its 
bulk, or too small amount of the flesh-forming element, the suggestion 
found in the practice of some, of giving a small amount of more highly 
concentrated nutriment in connection with corn-fodder, is eminently 
wise. This is a deficiency easily remedied. While corn is our national 
crop, less fastidious in the circumstances of its growth than almost any 
other, and capable of yielding so largely under the proverbial neglect 
which characterizes our culture, let not this fodder be discarded until 
something of greater practical value is found, tbe superiority of which 
has been actually demon strated under local circumstances of soil, climate, 
nnd cultivation. 



THE PASTORAL LANDS OF AMERICA. 

The interior of every continent comprises vast areas of dry and com- 
.paratively arid regions, vv here the rain- and snow fall is very small, and, 
as a consequence, where flocks and herds can graze both summer and 
winter. The great steppes of Asia furnish us the most notable instance 
of this kind. Since the times when "Abel was a keeper of sheep," and 
Abraham, Lot, and Laban had flocks and herds, the great elevated 
table-lands and platcans of Asia have furnished pasturage for countless 
p.umbers of cattle and sheep. The Keport of the Paris Exposition of 
j SGG estimates the production of wool in Asia at 470,000,000 pounds 
annually, which is produced exclusively by winter grazing, and without 
the stimulus of civilization, which its manufacturing and consumption 
demand. The grazing regions of Australia, South Africa, and South 
America have developed a wool production of astonishing magnitude 
Avithin the past twenty years. In North America the region answering 
to the several countries named is that vast interior comprising both 
slopes of the Eocky Mountains, and embracing more than one-half of 
th@ total area of the United States. This immense pasture land extends 
Irom the Mexican boundary on the south to the British Possessions on 
the north, and from the twenty-first parallel of latitude west from Wash- 
ington to the Pacific Ocean, and embraces an area of 1,000,000,000 
acres. This country was the favorite herding ground of the buffalo in 
the pre-histcrrc ages. Their bones lie bleaching in all directions, and 
their paths, deeply worn, cover the whole plains like a net-work, while 
their wallows,'' deep pits in the gTound, are .still to be seen. Elk, ante- 
lope, and deer still feed here, and the mountain sheep are yet to be seen 
on the mountain sides and in the more secluded valleys of the Sierra 
Madre. range — proving conclusively that this region has aiibrded winter 
X)asturagc from time immemorial. 

This country is bisected into nearly equal portions by the lofty and 
snowy range of the Sierra Madre, or Mother Mountains, of the old 
Spanish explorers. This mountain range, in its windings, measures 
fully fifteen hundred miles in length, and from its snow-covered tops a 
thousand streams take their rise and plentifully water its mountain 
slopes. It is here that the Kio Grande, the Eed, the Arkansas, the 
Plattes, the Yellowstone, and the Missouri on the east, and the Colum- 
bia, the Sacramento, the Humboldt, the Green, and the Colorado on the 
west, with their many tributaries, take their sources in the everlasting 
snows. 
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The soil of the country is produced by the disintegration of the lime- 
stone, sandstone, and granite ridges of this mountain range, and it is, 
therefore, dry, gravelly, and porous, except on the borders of the 
streams. Along the streams the soil is a dark mold, formed from the 
decomposition of the vegetation growing on the mountains. The grasses 
of the ^Yide plains and valleys and the lower mountain sides are the 
bunch, buffalo, grama, mesquite, and in some valleys the blue-joint, i-ed- 
topj and wild rye-grass. The grasses grow and flourish up to the tim- 
ber and snow line — to an altitude of 10,000 feet. In addition to the 
grasses, there is a great variety of sweet, tender, and aromatic herbage, 
upon which sheep and goats delight to browse. Of the artemesia there 
are twelve to fifteen varieties, of whicli the wild sage furnishes five or 
six. There are four or five varieties of the sheep-sorrel ; and of the wild 
pea- vine there is an extensi^'C family. There are also many kinds of the 
wild dock and the balm. 

- The climate of this region is much like that of Asia. The rain-fall is 
light, being about eight inches annually in the country west of the Mis- 
souri Kiver and east of the Sierra Nevada Mountains ; while the snow 
fall, at the altitude of 7,500 feet, is only t\YO feet. The fall of snovf at 
any one time is small, and never lies on the ground to afford sleighing 
or to cover the grasses. The rainy season is in May and June, and 
after these months the only rain that falls is from electrical showers. 
While the rain is falling in May and June, vegetation grows luxuriantly; 
but, when the rains cease, the grasses gradually dry on the ground, so 
that by the time the frosts come, in September, they have become per- 
fectly cured uncut hay. 

The post surgeon at Fort Kearney, in response to circular IsTo. 4 of the 
surgeon general's office, ISTebraska, says of the country surrounding that 
post: ''The average temperature for the year 1808 was 52^ F. Snow 
does not remain any length of time." The report froai I^^orth Platte 
station. Union Pacific Eailroad, states that "the climate is healthful, 
and the extremes of temperature, on account of the dry and rarefied 
atmosphere, are well borne. The rain and snow fall are small.^^ From 
Fort Sedgwick, Dr. Monroe, United States Army, reports : " The mean 
temperature for 18G9 was 50^ F., rain-fall 8.9 inches, snow-fall 10.82 inches. 
The atmosphere is usually dry. The prevailing winds are from the 
west." From Fort B. A. Eussell, near Cheyenne, at the base of the 
Eocky Mountains, at an altitude of 6,100 feet, Dr. C. H. Alden^ United 
Staters Army, reports : " The mean temperature for the iijast two years, 
1868 and 1869, has been 46.53^ F. ; average annual rain-fall for the past two 
years, 6.25 inches." From Fort Laramie, Wyoming Territory, Dr. Schell, 
United States Army, writes : " The mean annual temperature is 50,6^. 
The climate is healthy, autumn and winter mild, summer dry and sultry, 
spring usually rainy." Dr. W. E. Waters reports from Fort Bridger, 
in the extreme vrestern portion of Wyoming : . " The climate is temperate 
and salubrious the greater part of the year ; the weather during the 
fall months is mild and delightful, excepting a few storms of short dura 
tiori. During the months of May and June there is a greater rain-fall 
than in all the other months. The rain-fall for the last year amounted 
to 7.97 inches." Dr. F. L. Town, of Fort Shaw, Montana Territory, in 
latitude 17^ 30' north, writesK " The climate of the Territory is exceed- 
ingly dry all the year round. The aggregate fall of rain and snovf (melted) 
for the year 1868 was 10.14 inches. Sno rarely lies on the ground long 
after a storm. The mean temperature for 1869 was 47.35^ F." Without 
multiplying testimony, the foregoing scientific authorities from the Army 
will prove conclusively that the climate is uniformly dry, that the rain 
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and snow fall are small, as in the interior of the other continents wbere 
there has been winter grazing through the whole historic period. 

iiiSTOiiY OF aiiAzma on the plains. 

From 1833-'3 i, wben the first military posts were established west of tlie 
Missouri Eiver, to the present time, thirty-six years, the animals used in 
freighting supplies to these posts have been wintered on these great 
plains and in the mountain valleys, with no food but the cured and un- 
cut grasses, and no shelter but that afforded by the bluffs and hill-sides. 
In 1849 the great California emigration commenced, and continued for 
years. Thousands of oxen, horses, and mules, used in this emigration, 
were wintered in the valleys of the Kocky Mountain regions without 
hay or grain. The Mormons had previously moved to Utah in large 
numbers, and had v/intered their stock through several seasons on the 
cured uncut grass alone, and with no artificial shelter. In 1857 
General Johnston moved an army of several thousand men, with the 
usiml number of citizen employes and followers, to Utah, and all the 
animals used in carrying supplies for this army were vfintered in the val- 
leys by grazing alone. 

In 1859 the Pike's Peak emigration took place, and here also was 
winter grazing put to the test, and found successful. From that time 
until the buikling of the Union Pacific Eailroad, the freighting to New 
Mexico, Colorado, Utah, Montana, and Idaho employed thousands 
of animals, which were wintered upon the uncut grasses. That winter 
grazing is certain, safe, and profitable, in all this vast Rocky Mountain 
region ; that here are perennial pastures, boundless, endless, gateless," 
where cheap beef and mutton may be raised to feed the millions of labor- 
ers who are to develop the wealth of this continent, and where all grades 
of wool may be produced to supply the great manufacturing industries of 
the nation, is proved by the experience* of freighters, stock-men, and 
flock-masters, who have had an experience of a quarter of a century in 
that country. Mr. J. W. Iliff, of Cheyenne, Wyoming Territory, one of 
the most extensive stock-men of the plains, who is wintering 8,000 head 
of cattle without hay or shelter the present season, writes: 

I have "been engaged in the stock business in Colorado and Wyoming for the past 
eight years, and consider the summer-cured grasses superior to hay. My cattle have not 
only kept in good order on this grass tl^rough all the eight winters, but many of them, 
thin in the tall, have become fine beef by spriilg. During this time, I have owned 
20,000 head of cattle. The percentage of loss is much less than in the States, where 
cattle are stabled and fed on corn and hay. My experience in sheep has not been so 
extensive as in cattle. I think, however, that the short sweet grass and dry climate 
here are especiaUy adapted to sheep-raising. I am confident, from experience, that 
this trans-Missouri country can defy all competition in the production of wool, mutton, 
beef, and horses. 

Mr. Alexander Majors, of the freighting firm of Eussell, Majors & 
Waddell, writes: 

I have been grazing cattle on the plains and in the valleys and mountains for twenty 
years, anil during that time have never had less than 500 head of work cattle, and for 
two Avinters, those of 1857 and 1858, 1 wintered 15,000 head of heavy work-oxen on the 
plains each vfinter. My experience extends from El Paso, on the Elo Grande, to one 
iiuudred miles north of Fort Benton, in Montana. Our stock is worked during the 
summer, and comes to the winter herding-ground thin. There it grazes without shel- 
ter, hay and grain being unknown. By spring the cattle are in good working order, 
and many of them fat enough for bee|. During these twenty years the firm with which 
I have been connected has wintered many cattle on hay and corn in Missouri and 
A.rkansas, and I am sure the percentage of loss of those wintered in this country 
less than it was in those States with food and shelter. The country west of the Mis- 
souri River is one vast pasture, affording unequaled summer and winter grazing, where 
sheep, horses, and cattle can be raised with only the cost of herding. 
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Mr. Edward Creigbton, of Omaha, Nebraska, writes: 

For eleven winters I have grazed more or less stock, including horses, cattle, and 
sheep, in Colorado, Wyoming, Utah, and Montana. Large work-cattle winter in the 
valleys and on the plains exceedingly well. We have no shelter but the bluffs and 
hills, and no feed but the wild grasses of the country. The last four winters I have 
been raising stock, and have wintered about 8,000 head. Thoy have done remarkably 
w^ell. We have had 3,000 sheep the past winter, and they are in the best order. I 
have been interested in stock-raising in the States for a number of years, where wo 
had tamo grass hay and fenced fields, and good shelter for the stock, and good Ameri- 
can and blooded cattle, and an experienced stock-raiser to attend them, and after a full 
trial I have found that, with the disadvantage of the vastly inferior Texas ca,ttle, and 
no hay, no grain, no shelter, nothing but the Wild grass, th^'vo is three times tlie profit 
in grazing on the plains. 

Mr. J. A. Moore, of Che^'cnno, formerly a sbeep-raiserin Ohio, wiitea: 

I have been faiiuliar with grazing on the plains for eleven years ; have had experience 
with horses, cattle, and sheep, and have found no difficulty in wintering stock without 
shelter, except w^hat is afforded by the canons and the bluffs. My loss in winter has 
been less than during my experience in stock-raising in Ohio. I have now 8,000 sheep 
which have wintered well on the native grasses. Since bringing them to this cool and 
elevated country, they have increased in the quantity as well as in the quality of 
wool. I know of no disease which prevails among sheep in this country. Out of these 
8,000 sheep I have lost only two by wolves. This region is pocullai"ly the home of 
the sheep. I can raise wool here for less than one-hali i<;.s cost in Oliio or other East- 
ern States. 

General L. P. Bradley, United States Army, wlio lias been on duty at 
various posts in that country, says : 

The value of this country for grazing may be estimated from the fact that good, fine 
grasses grow evenly all over the country ; that the air is so fine that the grasses cure 
on the ground without losing any of their nutriment ; and that the climate is so mild 
and genial that stock can range and feed all the winter, and keep in excellent condi- 
tion without artificial shelter or fodder. The fact of grasses curing on the gi^ound is a 
well-known peculiarity of all the liigh country on the eastern slope of the mountains^ 
and in this consists the great value of this immense range for grazing purposes. I be- 
lievo* that all the flocks and herds in the W'Orld could find ample pasturage on these 
unoccupied plains and the mountain slopes beyond ; and the time is not far distant 
Avhsn the lajrgest flocks and herds in the world will bo found here, where the grass 
grows and ripens untouched from year to year. 

The following is from the message of Governor Campbell, of Wy- 
oming : 

In the chosen home of the bufi'alo and other graminivorous animals which have foi 
imn umbered years roamed over our plains, and subsisted on the succulent and nutri 
tious grasses, it would seem superfluous to say anything iu relation to our advantage! 
a« a stock-growing country. In a chmate so mild that horses, cattle, sheep, and goat; 
can live in tho'open air through all the winter months, and fatten on the dry and ap 
parently withered grasses of the soil, there would appear to be scarcely a limit to th( 
number that could bo raised. 

This testimony is conelusive nx^on the point ox the practicability anc 
reliability of the Avinter grazing of a country greater in extent than al 
the States east of the Mississippi Eiver. 

The year 1870 is the first in which the people of this region havi 
been able to ship beef cattle to eastern markets. The IJnion Pa 
cific Eailroad the past season has been shipping cattle from the Eock; 
Monntains to the Chicago market, a distance of over a thoiisanci miles 
for $6 to $8 x)er head. From caret'nlly prepared estimates, the follovvin; 
numbers of cattle have been taken into the Territories the past season 
To Colorado, 30,000; to Montana, 20,000; to Idaho. 9,000; to Nevada 
12,000 ; to Utah, 10,000 ; to Wyoming, 11,000. These cattle are mostl 
from Northwestern Texas, and are stock cattle to be nsed in breeding b, 
crossing with Short-horn and Devon stock. Grass-fed beef raised hen 
and very fat, is sold for $3 per hundred, live weight, and snch rates ar 
proving to be very profitable to the raiser. 
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^ To show how cattle are managed, one or two cattle and sheep ranches 
, and ranges may be described. The herds of Messrs. Edward Creighton, 
I Charles Hntton, and Thoroas Alsop are grazed on Big Laramie, a tribu- 
tary of the Isorth Platte. The Laramie Valley lies between the Black 
i Hills and the Medicine Bow range, and is about one hundred miles long 
by thirty miles wide. About midway in this valley and six miles from 
i the railroad station at Laramie, these gentlemen have located their stock 
i ranches, where they have extensive houses, stables, and corrals. Leav- 
ing the station, we follow up the windings of the Laramie on a smooth 
road, which is like rolling the wheels over a floor. The stream is clear 
as crystal, and pure as the snows from which its waters come. We first 
meet a herd of 4,000 half and three-quarters bloods, that is, none more 
than half Texan and many only a quarter, known among cattle-dealers 
j as Short-horn Texas cattle. There are 1,000 calves in this herd that are 
, one-half to six-eighths Short-horn. The cattle have been on the plains one 
j winter and two summers. All the dry cows are exceedingly fat, and 
, many of those with calves at their sides would make good beef, while many 
of the two-year-olds and yearlings are fit for the butcher, so far as condi- 
tion is concerned. The "herd contains 4,000 cows, 3,600 beeves, 1,000 
I two-year-olds, and 500 yearlings. The cattle range over a country fif- 
teen by twenty miles in extent. The cows and calves run together the 
lyear round. In fact they are never separated, but run in families of 
ifour generally — cow, calf, yearling, and two-year-old. These cattle are 
to be found on river bottoms in the middle of the day, where they come 
about 11 o'clock for water. They return about 4 o^clock in the after- 
noon to the liigh grounds where the rich bunch and grama grasses are 
abundant, and feed till night, when they lie down on the warm sandy 
soil till the next morning, and then feed again till the heat of the day. 
The habits of these cattle when unrestrained by herders is interesting, 
rhey travel back and forth to the water and grazing ground in families 
wid little herds, in single file, like their predecessors on the soil, the 
juffaloes, and like them forming deep paths or trails. 

PassiDg over the river from this herd, we come to the beef herd, which 
'.onsists of 3,500 Texas cattle, in the best condition to vv'hich grass-fed 
;iittle can be brought. These cattle have been here one or two seasons, 
md v/ill weigh, on an average, 1,300 pounds live weight. Still higher 
ip the stream, and nearer the mountains, there is a stock herd of year- 
ings and two-year-olds. Crossing to the Sand Creek, a small branch 
f the Laramie, we find a herd of American cattle which, including Hut- 
3n's and Alsop's, numbers 400, mostly cows, and as fine stock as can 
e found anywhere. In this herd are several fine graded Short-horn bulls 
nd two thorough-breds that were bought in Ohio at high prices. The 
arties named are owners of 300 blooded bulls, from which the finest 
lives are being raised by the cross between them and the graded Texas 
)TVS. These calves show^ the Short-honi clearly in every ins^^ance, giving 
lother i^roof of the general law that the stronger and better blooded 
' two races will give form and impress to the progeny. This tact 
strongly illustrated in these herds, the second and third crosses hav- 
g no traces of the Texan blood. On this ranch are 300 brood mares 
id some young stock, yearlings and two-year-old colts, which have 
•en raised here, and have never been fed or sheltered. These oolts 
e as large and fine as any raised elsewhere. The brood mares and 
Its are herded, but are neither stabled nor fed in winter. The flock 
sheep numbers more than 13,000 head, including 3,000 lambs. A 
rtion of this flock is from New Mexico, but the great majority is 
)m Iowa, and consists of fine Merino sheep, averaging five pounds of 
30 A 
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TTool per head. Ample vslielter has been provided in case of storms. 
These flocks consist chiefly ot* ewe^^. The OTrners expect to raise 
6,000 Iambs and to sliear 05,000 pounds of Tfool next year. Tliese 
parties have about tifteen miles of fence, inclo.^ang hay grounds, pastures 
for raising stock, and for otlier purposes. They have more than $30t),000 
invested. Behind Sheep Mouutain arid directly under the white top of 
Mount Dodge, at the hend of the Little Laramie, is a valley twenty miles 
long aiul ten miles broad, divided about equally by the north, middle, 
and south forks of that stream. These are rapid-running streams, ihat 
never freeze in v/inter. They Ijave groves of timber on their banks and 
bottom lands, furnishing shade in summer and shelter in winter. This 
valiey is a poeket in the liioori tains, having only a narrow point of in- 
gress and egress. Here are 2,900 liead of cattle owned by Messrs. Lam- 
bard, Gray, Cordes, and Latham. Three men are able to herd them, 
from the nature of the valley, and it is certainly a cattle paradise. Of 
this heril, there are 1,200 cows, 700 two-year-olds, 300 yearlings, and 700 
calves. This herd is Short-horn Texan, and is a good lot of stock cattle. 

Near Cheyenne, AVyoming, Mr. J. W. Ilifl'has large herds. LTis cat- 
tle range down Orov/ Creek to the Platte, a distance of twenty to thirty 
miles. On this grazing ground he lias 8,700 head of cattle, classed as 
follows: Three thousand five hundred beeves, 2,000 cows, 2,000 two- 
year-olds and yearlings, ami 1,200 calves. The stock catNe are half- 
breeds, except the yearlings and calves vv'hich he ii^is rai5H.^.d, and which 
show the Short-horn cross. The beeves are heavy fat cattle, averaging ii^ 
live weight 1,200 to 1,400 poun.ds. The vrliole range down Crow Creek, 
from Cheyenne to tlie Platte, affords the best grasses, and tlie CreeL 
blufl:s shelter the stock completely from storms. Mr. lliff has been th( 
owner of great herds of cattle in the l.nst tv/elvo years, and is firm ir 
the faith that this is the place to raise beef for the eastern markets 
His cattle have been sold in the Chicago market at 5 to G cents pei 
pound, live weiglit, this season. The whole 3,500 head of beeves wil 
be shipped east this fall. In such a country of boundless pastures, when 
the only cost of raising beef is that of herding the cattle, and v/here th' 
facilities are so great for reaching markets by railroads, there is no rea 
son why in the next ten years this re^gion should nof furnish beef an< 
mutton at one-half the 'present market prices. What is now most neede< 
is a refrigerator in which slaughtered beef can be carried from the Rock 
Mountains to the Atlantic coast, and be delivered as fresh as when i 
is started. When this can be done, the supply of good beef and mutto 
will be limited only by the dennind. With the present stock limited ci 
corax)ared with the great hercls that are destined to graze on tiie grer 
plains and in the thousand valleys of the great mountain ranges, thei 
are beef cattle enough now west of the Missouri to materially lovrer tl 
market |)rices in eastern cities, if beef could be transpoi'ted at lo 
rates and on time contracts. At several points on the line of the Uuio 
and Kansas Pacifle I'ailroads there are ])artie3 vrho would contract 1 
jdace on the cars the very fattest of beef at So to $7 per hundred pomu 
in tbe quarters, '-all roand," This beef conld be delivered in the Bo 
ton, New York, Philadelphia, and Washington * markets at S7 50 ' 
$8 50 per hundred i:)ounds, and be retailed to all classes at 12 to 15 cen 
per pound. 

vrooL-GROwmG. 

This section is also adapted to the grovv'th of all kinds of wool. 
are im[>orting large quantities of w^ool and woolens ; and while our pop 
lation is increasing, the number of sheep in the United States has of la 
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been tiecrer.sing. In the State of Ohio, in the two years fi'om 1867 to 1869, 
the niiiriber of sheep decreased 2,570,000. In all the States where sheep 
were kept only for wool-growing the decrease has been quite as rapid. 
The causes are, the high price of land, the great cost of raising hay and 
^'laiii, ;uid the length of time during which sheep require feeding 
tlirougli the winter. Wool costs so much when grown under such 
circumstances that there is no profit in raising it at ordinary market 
rates. The wool-growers of Australia, South Africa, and South America 
can grow wool and tra,nsport it thousands of miles, pay a high duty, and 
then undersell our wool-growers in market. They have no high-priced 
land to [)ay interest upon, and no high-priced hay or grain to feed through 
long winters, as they graze in all seasons. We must of necessity, there- 
fore, if we grow wool at all, develop the resources of this great interior 
pasture land. In this region wool can be grown as cheaply as it can be 
produced in Australia and South America. The climate is dry, with an 
entire absence of long, cold rain-storms, from which sheej) suffer so 
much. The atmosphere is cool and bracing, and the soil is dry, gravelly, 
and porous, with an abundance of short, sweet grasses and tender herb 
age throughout the year. Professor Daniel 0. Eaton, of Yale College, 
states that the tiora is identical with that of Angora and Cashmere which 
alone hivs produced the dazzling whiteness of the tleece of the Asiatic 
goat The climate, soil, and vegetation of Australia are like these 
mountain regions, except that the climate of the latter is cooler, with 
less rain. 

There seems to be no reason why not only the common clothing- wools, 
but also the long Merino combing- Vr^ools of Australia and the dehxine 
wools of New Zealand should not be giown in the pastoral regions under 
consideration. Hon. J. B. Chaffee, of Colorado, writes: 

I ref^rct that I nm not siifficieutly posted in regard to tlio slieop-growijirr liusbandry 
of Colorado to enable ino to give you facts and lignres moro defjnit«^]y. Tlw, unniber 
of persons engaged in stock-raising ia iucreasing so rapidly tliat Ibe tact of its being a 
very rem migrative business TV'onkl seem to require no other deuionstratiou. In one 
county (Conejos) out of the twenty-one counties of Colorado, over ;>00,000 shee}> were 
grazing at one time hint summer, and 1 do not. tbink 1,500,000 would be an overesti- 
mate for the wbole Territory. The climate aiid soil being dry, antl the hitter also 
gravelly and porous, and the grasses being very nntritious, with a great variety of 
food in the various aromatic plants of the country, sheep are sciircely liaVde to dis- 
ease. It is undoubtedly one of the most natural and best a<lapted 'sheep-growing 
comitries in the world, and I think this is the universaJ testimony of those best 
accpniinted with stock-raising who have visited Colorado in the last few years. In 
the southern portion of Colorado the only expense is herding, the sheep 'snlTsisting 
upon the natural grasses of the country in the winter as wtjll as in the snuuner, no 
prepai-ation of hay or food being necessary. The net jn olit is reckoned, after deducting 
every expense, at not less than 40, and by some at 75 per cent, per annum np<jn the 
investment, taking the price of wool as at present rated — al)0ut 12 cents per pound. 
Woolen njanul'actories are springing up, which will increase the price of wuol by cre- 
ating a better market; and at no distant day this regien may bt'come one uf tlje uiost 
oxtensive woolen njanufacTnring countries on the continent. Tije eastern slope of the 
Kocky Mountains, including \Vyoming, Colorado, and New Mexico, is doubtless the 
best sheei)-growing country on this continent, ;iiid i)robably in the whole world, and 
is capable of grazing more sheep, and at less cost, tlmn all tin; l est of the United States. 
At present the hostile Imlians are the only drawback, and it is hoped that tlie nfilroad 
system now ho i-apidly bting developed, with the careful ajul judicious mamigement of 
Indian atfaiis by the present administjation, will leiider tlie busiujiws comparatively, 
if not perfectly, safe in all this vast country within a shori space of time. 

noil. John M. Tlunyer, of Nebraska, writes: 

I ar.i suro. that wool can be grown on the Rocky Mountain slopes equal in fiber to the 
best wools oi' Australia., Saxony, Silesia, or Moravia, and at as low cost as any wool 
can b(^ gri v'li in the cluvipest pastures of the world, and still leave a wide margin for 
pr{.Iif. \Vr ought to grow v,^ool there not only for our own use, but for the use of 
the worhi. Vv hen w© grow the necessary fibers of wool, I have no doubt that we shall 
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tiheu be able to prothica clieap and fine woolen fabrics at x^i'ictjs tba^t will enable us to 
compete with tbo8c ox any otiicr country. 

Of the wool -growing' of CTtah, Hon. W. H. Hooper writes : 

The climate, grasses, anCi topography of Utah render it one of the he&t sheep-pro- 
duciuj^ locahtics in the whole range of the Staines and TeiTitories ; and in this respect 
what 1 «ay for Utah will almost equally apply to the entire Rocky Mountain couutryf 
Sheep when well wi-itercd and cared for prove to bo healthy and prolihc, atj(^rdiii5:j the 
tlnest mutton 1 have e\er eaten, and their fleeces are superior in qnautity and quality. 
The people of our Territoi-y have from necessity given to the subject of sheep hus- 
baudry a full and careful test. Their destitute eonditiou on arriving at Salt Lake 
compelled them to give early and t^orougii attention to home pvoductions, as their 
line flocks of sheep and their numerous woolen and cotton factories, whicli followed 
the settlement of that region, will attest. I think there are now running live woolen 
factories whicli are far behind in working up the wool product. Other factories are 
now being built. One of them, designed to run l>,000 spiudles, is intended fur the manu- 
factun^ of a tiner class of goods than any yet produced iii the Territory. lam satisfied 
that we shall soon be able not only to clotlio our present population with these home 
products, making the investments at the same tijue self-sustaining and profitable, hni 
be able to provide for the large influx that is yearly adding to our numbers. We are 
pleaseid to knov^ that with these additions are many skilled workmen in v/oolens, as 
well as in otlier branches of mechanism. One very advantageous feature of the Rocky 
Mountain ranges in sheep-growing is the ada])tability of our many valleys to the rais- 
ing of roots, which aifojd good food and enable sheep-owners in the higher anil more 
northern portions to fced well, and thus render more certain a large number of lambs 
and also large fleeces. 

Hon. Eoscoe Conkling, of ^ew York, writes : 

On all occasions of traversing the plains — and I have crossed them several times — 
my attention has been attracted to the adaptation of the country to flocks. Indeed, 
the most broken, abrupt, and waste x>laces seemed to mo available for sheep -grazing. 

Hou. William Lawrence, of Ohio, says : 

I have- heau and am yet somewhat interested in raising sheep and producing wool in 
Oiiio, and have given some attention to the subject. On the eighth of April last I 
expressed my opinion of the future of sheep husl)andry in this country, in a sijeerL. 
made in Congress, and which opinion I yet believe to be CDrrect. I then predicted 
tlKit the interior of this continent would, in a few years, produce nearly all the wool 
that would be retpiired in the United States for our home supply ; and, in fact, I do 
not entertain any doubt that in twenty years enough wool can be raised to su]^]:)ly not 
only t be home demand, but enough for all the export trade that this country can 
coiumand. In August, 1808, I passe<l over the railroad from Omaha to San Francisco, 
i stopped at Ivaramie, in Wyoming Territory. There I saw a herd of 4,000 cattle and 
some 1^,000 sheep, ^p-aziug in Laramie Valley, in healthy condition and good order. 
The Laramie Valley is about one hundred miles long and thiity wide, as I there learned, 
covered mainly with short but very nutritious grasses, well adapted to raising cattle 
and sheep. The climate, as I learned, was generally cool, with a healthy, bracing atmo- 
siibere, with notiiing to produce disease either in men or in stock. I mention this 
valley *beciiuse I examined it more carefully than any other; but from what I saw 
and learned, I am satisfled that a large part of tlie great cent7*al interior of riiis con- 
tinent is of the same description of land. I cannot doubt that this is in a few years 
to become the principal sheep-producing region of this country. Sheep can be raised 
Vv-ithont expense, save for herding, and in some jdaces the cost of cutting er.ongb gra; a 
along the streams for bay to feed a short time in Avinter; while in limeh ot this vast 
region, as 1 learn, sheep can be kept the year round hi good order without hay or 
grain, simply by grazing. I cannot doubt that in a few years wool will be i>roduced 
so clienply and in such quantities that it will not be imported from abroad. 

When ctur home supply of ww)l shall bo thus increased and rendered as cheap as wool 
can be imported, or cheaper, I cannot see v/hy this may not become the greati^st ij^an- 
ufacturing country in the world. With the cheapest wool in the world, aiid a vast 
snpply of\a,<>Ticu]tvu\al products, woole:i manufactures must spring up in great abund- 
ance, and the United States will become exporters, instead of importers, of v/oolen 
goods. 

Hon. J. Francis Clu^ ves, of New Mexico, writes : 

Without having the data before me, and judging only from what I know of the Ter- 
ritory of New Mexieo and the large sh-eep-owners in it, 1 am satisfied tliat I do not 
overestimate the nujnbers in stating them at 1,500,000 head of ewes. The climate is 
temi)erate and salubrious, no disea-so being known. Sheep are herded and grazed 
from one portion of the Territoiy to another during the same year, thus adopting 
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Nvhat UAivy he Lcnuocl.the liiigratory plau. Ihe cliiaate is diy and tho L;c>ii is gravelly, 
producing the most uutritious grasses and shrubs : of the xbrnitir the grama and 
the bunch grass, of which there are two or three varieties; and of the hitter, the 
various hinds of sage, which make the best and most nutritioua browsing; besides a 
large amount of underbrnsh and reed grass in the mountains. Wei e it not for the inse- 
curity of lilb and propertj^ caused by the wild marauding bands of Indians, especially 
the Navajoes, but a few j^ears would elapse before the hills and plains of New Mexico 
would be literally covered with fleecy flocks. It is but a few years back, and within 
my own recollection^ when nearly 1,000,000 sheep were annually driven to market 
in Southern Mexieo trom our Territory. At that time sheep were worth but 25 cents a 
head, and all those engaged in the business made money. That prosperity in the history 
of New Mexico was superinduced by twelve years of uninterruptetl peace with the 
Navajoes. A sheep-raiser in New Mexico can safely calculate on an ansual increase 
of 80 per oentum, and, notwithstandhig the coarse quality of the wool of the present 
stock, can herd his sheep and make a profit fi'om the product of his wool and have all 
the increase of his stock in addition to this. I have no hesitation in saying that if 
peaceful relations are established with the Indian tribes, New Mexico can fairly com- 
pete with Australia, South Africa, and South America in the production of cheap "wools. 
This statement ms>j appear to you somewhat exaggerated, but I assure you that it is 
witjiin reasonable bounds. I was born and reared in New Mexico. My friends and 
relatives have always owned sheep, and I myself have been an owner of this kind of 
property, and therefore, to a great extent, speak from personal experience. 

This mass of testimony ought to be conchisive and satisfactory as to 
winter grazing and the great future of the Eocky Mountain region as a 
; grazing country. The great valley of the Korth Platte is worthy of 
particular description. The distance from the mouth of the North 
j Platte, where it joins the South Platte on the Union Pacific Eailroad, 
! to its source in the great Sierra Madre which, with its lofty sides, forms 
I the North Park in which this stream takes its rise, is more than eight 
I hundred miles. Its extreme southern tributaries head in the gorges of 
the mountains ene hundred miles south of the railroad, and receive their 
waters from the melting snows of these snow-capped ranges. Its ex- 
I treme western tributaries rise in the Wind River range, sharing the 
crystal snow-waters from the continental divide with the Columbia and 
i Colorado of the Pacific. Its northern tributaries start oeeanward from 
j the Big Horn Mountains, Miree hundred miles north of the starting 
point of its southern sources. It drains a countr}^ larger than New 
I England and New York together. The main valley of the North Platte, 
I two hundred miles from its mouth, to the point where it debouches 
i through the Black Hills into the great plains, is, on an average, ten 
miles wide. Nearly all this area, two thousand square miles, is covered 
' with a dense growth of grass, yielding thousands of tons of hay. The 
bluffs bordering these intervals are rounded and gxass-grown, gradually 
smoothing out into great gTassy plains, extending north and south as 
far as the eye can see. The tributaries on the north side of the Platte 
are the Bine Water, Cold Wat^r, Hill Creek, Eaw Hide, Muddy, Wil- 
low, Shawnee, Slate, and Sweet Water. On the south, they are the 
Ash, Pumplcin, Larran's, Dry, Horse, Cheny, Chugwater, Sybelle, Big 
Laramie, Carter, Cottonwood, Horseshoe, Elk Horn, La Prele, Bois6e, 
Deer Creek, Medicine Bow, Eock Creek, Douglass, North, South, and 
Middle Forks of the main Platte. These streams,' with their smaller 
feeders, intersect in all directions a great pa>storal land, interspersing 
it with rich fertile valleys, draining at least 40,000^000 acres, and af- 
fording water for coimtless herds. Most of the banks of these streams 
are bordered with timber. Cattle have been wintered on these sti'eams 
north of Cheyenne, along the base of the Black Hills and around Port 
Laramie, for twenty years. 
Of this country Mr. Alexander Majors, in a recent letter, says : 

The favorite wintering ground of my herds for the past twenty years has been from 
fche Cache h hi roiidre on the south, to Fort Fetterman. on thejao»r1ih, embracing iill the 
t^ountry along the eastern base of the Black ELQls. 

i 
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It is to this country that Mr. Ssth E. Ward refers, when he says : 

I nin satislied that no cocintry in tlie same latitude, or even far south of it, ia com- 
parsiblc to it CIS a fjraziDf; ai^l stock-raising region. Cattle and stock generally are 
L'.^oUhy and rc no feeding the year round, the rich bunch and grania grasses of 
the pLu inl and mountains keeping them, ordinarily, fat enough for beef during. the 
entire wiTjier. 

AjI this re.a'ion east of the Black Hills is at an elevation of less than 
5,000 feet. The mean temperature, as recorded at Fort Laramie, for a 
period of tv/eiity years, m 50° F. Colonel 0. H. Aiden, post surgeon at 
Fort D. A. Russell, speaking of this region, says: 

The largest kuow-'UII, so far, in one month, has been 3.097 inches. ThevSnow in this 
Yicinity r.'ipidly disax)peai7} after failing, and there is rarely a sufiicient quantity to 
afibrJ slei.'^hing. 

All this country of the J^orth Platte, east of the Black Hills, is Tvithin 
a short distance ox the railroad at Cheyenne, Pine Bluffs, or Sidney. An 
abundance of timber can be had in the Black Hills for fencing and 
building purposes for all rancji and stock men in any of those valleys. 

There is in the l:^orth Platte Basin, east of the Bhick Hills, an 
area of at least 8,000,000 acres of pasturage, with the finest living 
streams, and good ' slteiter in the bluff's and cailons. These 8,000,000 
acres of pasture would feed at least 8,000,000 sheep, yiehling 30,000,000 
jioundsof wool, worth $7,500,000. l^ow that amount of money, instead 
of going to buiid up ranches, stock-farms, storehouses, woolen-mills, and 
all the components of gi eat and thrifty settlements, is sent by our wool- 
dealers to South America- South AJrica, and to Australin lo enrich 
other people, while our wool-growing resources remain lunU^'i^ioped. 
With any number of these immense valleys contiguous to raih\)<:ds, 
timber, and coal, open to settlement, and with adematid foi* the beef, 
mutton, and wool that can be lU'oduced, it is impossible to foresee the 
grazing wealth thiit is to be developed in the Eocky Mountain country 
within the next ten years. 



THE DAIRY. 

PROGRESS OF CHEESE MANUFACTURE, 

During the year 1870 a large addition has been made to the number 
of cheese factories in the United States. In New York alone there are 
reported to be two hundred more factories than in 18G0, and the increase 
in the West has been remarkable. The tendency, however, being toward 
smaller factories and the carrying of milk shorter distances than in past 
years, a large proportion of the establishments recently erected in the 
older dairy districts, especially in New York, have withdrawn territory 
from other factories, while still another portion have absorbed private 
dairies. In addition to these influences, which modified the busi- 
ness of the season, protracted drought lowered the average produc- 
tion of individual factoiies. Notwithstanding these cirumstances, the 
cheese product of the United States for 1870 is decidedly larger than 
that of 18()9, usome authorities estimating the excess as high as 17 per 
cent. This increased production, combined with unwise management 
by i)roducers in pushing forward large quantities of cheese during the 
warm weather, thus overstocking the market at the most unfavorable 
season, caused a marked decline fvom the prices of 1869. The depressing 
effect of overstocking the market was aggravated by the inferior keep- 
ing qualities of the cheese made during the extreme heat of July and 
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August; and the losses cx])erieiiced on iLe product of tliis trying' term 
caused experts to renew more enipliatieally the declaration that a proper 
curiug on the shelf is the great desideratum ol' American clieese inann- 
facture at the present time. 

A point worthy of notice, in reviewiRp; the dairy businesr^i of 1870, is 
the diversion which has been made in some sections of the conntry from 
butter to cheese manniactnre — a result due niainly to tlie rapidly increas- 
ing prosperity of the latter intercvSt. It is probable thiit ii the tempo- 
rary depression which visited the cheese interest in 1370 had been fore- 
seen, the diversion would not have occurred. The unfavorable results 
of this diversion enforce a fresh warning against sudden changes from 
one branch of dairy manufacture to another. Eutter factories which 
possess fair market facilities, and have made satisfactory progress in 
establishing a good reputation for their butter, should not be changed 
to cheese factories vdthout careful consideration, at a time when the 
])rices of cheese are presumptively as high as they will go, and when so 
many new sources of cheese production are being developed. 

CREATvIEEIES— BUTTER AND CHEESE FIiO]^,I THE SAME MILK. 

Mr. L. B. Araold gives the following description of the working of 
! creameries," or factories which make butter and cheese from the same 
milk — a branch of dairying industry which wiis entirely unknown in 
this country a few years ago : 

Tbere are differeut inocles of raaDagiug milk in creamoricg. In some the milk is set 
! in tLe cheese vats at ni^ilit,- and stim'd and cooled as if the vrhole coritents of the vats 
"Were to he tiiade into cheese in the usual way. It is the.u lef( standiiig, at dCP, as near 
I as UKiy he, through th(! night for the cream to rise. In the iiioriiin;; the ci-eam is taken 
I off and made into butter, and the skiiii-iiiilk is mixed with new jniJk that is brought 
I to the factory in the morning, and made into cheese. In this class of creameries there 
I are two modes of working the cream into butter. One is to churn the cream as soon as 
it is taken from the vats, while it is sweet, and tht n put tijc bnttermilk back into the 
vats with the milk, and work it into the cheese. In this Vi'ay the valuable properties of 
the milk arc worked up very closely, leaving nothing bnt a vei'y i)oor wliey. The other 
Diode to set the cream nside till it becomes soar, before clmrniug. In this cfiae the 
buttermilk cannot be worked into the cheese, and of course is cast out v/ith the whey. 
In the former case the cheese always receives a peenliar Havor from the buttermilk, 
which some people fancy, but which most ])eople dislike, and lience it does not find 
&,vor in the general market. In the latter case, if the curd is cured rapidly and with- 
out any cessation in the curing process, by exposing it to a tem}»eralure too low, the 
cheese can scarcely be distinguisiied from whole-milk cheese; and where unprejudiced 
iselectious are made, it is often preferred lor its better keeping qualities and the i)urity 
of its flavor. 

The butter in the two cases differs as much as the cheese. When milk is set for the 
cream to rise, the odor peculiar to new milk escapes slowly, and as the cream soon 
coats over the surface of the milk, the odor, m attempting to rise, becomes entangled 
in the cream, and is hence carried with it into the churn. In the process of churning 
tnuch of the so-called animal odor escapes, bat enough is always left in to modify the 
^e flavor of tlie butter, and to serve as a ferment to work its early destruction. 

In the other case, where the cream is kept till it is sour, the acidity developed 
neutralizes the objectionable odor and destroys it, and leaves the butter with a better 
flavor and in a better condition for long keeping. As the best of the cream rises first, 
the butter made from this partial sldmiiiing is of the finest quality, and usually sells 
at an advance above dau^y butter, v/hcn equal skill is used in its production. 
I The amount of butter taken from milk in this way is, perhaps, about one x^ound from 
lOO pounds of milk, in the middle of the sc ason, increasing to a larger percentage as the 
milk grows richer in the fall. By this practice, the pounds of butteV and cheese counted 
together generally exceed the number of pounds of cheese that could bo made from an 
Squal quantity of unskimmed milk. This difterence may be accounted for from the 
tvaste that always occurs in making whole milk cheese, by particles of cream escaping 
kvith the whey, and from the fact that more water is retained in a curd from skim-milk 
than in a curd from whole milk, when all other circumstances are the same, 
j The purx>ose in this class of creameries is to make only so much butter as will allow 
»f making a line quality of cheese. In another class of creameries the purpose is quite 
f.iii'erent. It is to make all or nearly all the butter that cau be made from the milk, 

( 
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and tlien to make n profit by coDvertiDg tlie skim-milk into cliucsc iobtcad of focdiug it 
to swine. To accomplish tliis it is necessary to keep the milk sweet while it is stand 
ing for the cream to rise. Cold water is the agent employed. At a temperature of 
about 60^ the lactic ferment hardly makes any perceptible advancement. Hence, if 
milk is kept at 60^ or a little below, the crearu rises readily and the milk is preserved 
for a long time in a good condition for cheese-making. To effect this a reservoir is made 
in the creamery with mason work laid up with water-limo or cement, and kept constantly 
full and of even temperature by a steady stream of water from a cool spring. The milk, 
as it comes to the creamery, is strained into a small vat and thence drawn into tin pails, 18 
or 20 inches deep and eight inches in diameter, and the pails then set into tlae reservoir, 
which is just deep enough for the water to kso around the pails as high or a little higher 
than the surface of the milk. This is found t-o be a hotter way of keeping milk than to 
spread it out in shallow vessels. The cream rises as quick, and some contend quicker, iu 
the deep as in the shallow dishes, and much less surface is exposed to be injured by 
drying. The exposure is so little that the cream abvays remains soft and thin, requiring 
to be dipped off instead of skimmed. The time of letting it stand in these pails varies 
in different creameries. In some the milk of one day is made into cheese the next, thus 
allowing the moming^s milk to stand tw^onty-fonr hours and the evening's milk twelve 
hours. In others it stands forty-eight and thirty-six hours. When the cream is taken 
off it is set away to sour, and at the proper time is churned by an application of steam, 
horse, or water power. It is a singular fact that after all the trials made with the 
great variety of churns that are being continually introduced, the creameries and the 
best butter-makers aU fall back upon the old dash-cliurn as the best, both for quality 
of product and convenience. Patent churns are in bad repute with the creameries. 
When the butter is taken from the churns it is thoroughly washed in cool water before 
salting. However nmch washing butter may be condemned by others, the practice 
■works well in the creameries. The idea that water washes out the fine aroma of the 
butter seems to be more fanciful than real, and certainly much less injury is done to 
the texture by washing out the buttermilk than by working it out. 

The working is usually done on an inclined slab, with a lever rounded on one side 
and held in its place by a universal joint at the lower end of the slab. The salting is 
generally lighter than in farm dairies, being usually only one pound of salt for 20 
l)ounds of butter, and the inclined slab is used in working it in. The butter made at 
the creameries is generally of superior quality, and commands a high price, and is be- 
ginning to exert li controlling influence in the market. Creameries are educating the 
public taste to a higher standard. 

Though much may be said of the excellence of creamery butter, little can be said 
of the excellence of cheese made in this class of factories. Though rich in valuable 
nutriment — that might under more favorable circumstances be at least palatable food 
— the shape in which it now usually goes to market rates it very properly with the 
poorest class of human food. It is so dry, and hard, and insipid, and indigestible as 
hardly to be reckoned as a wholesome means of sustaining life. It is little else than 
dried curd. It cures so slowly and dries out so quickly that the cheesing process is 
arrested before it is hardly begun. There is a wide field open for improvement in tht 
manufacture of skim-milk cheese. The valuable flesh-forming material with which i1 
abounds ought to be and will ere long be presented in more attractive forms. I have 
no expectation that a fancy article will be made from thoroughly skimmed milk, bu^ 
am confident that a cheese much more palatable and wholesome than those now mad( 
in creameries can be made from milk in the condition in which it is there manufactured 
The most that is needed is to make the cheesing process as complete as in curing otlie: 
cheese. When dairymen shall have become familiar with the fact that the cheesiDjf 
process is but the result of the continued action of the rennet upon the coagulum i 
has formed from the milk, they will find some efficient way of keeping up that action 
however much it may be retarded by depriving the curd of the stimulating influend 
afforded by the fatty matter in the milk. When the manufacture and curing of skim 
milk cheese shall be adapted to the altered condition of the milk, its value will b 
greatly enhanced. But oven now the dried curd, if I may so call it, makes a bette 
return than can be made by feeding the milk to pigs or calves. It requires just abou 
fouj' times as much milk to make a pound of pork or veal as it does to make a poum 
of skim cheese, while there is but little differeuce in their market value. The quaht; 
of milk varies so much that no precise results can be stated when it is worked up in tli 
different ways of manufaciuring it, but they will not vary much from the following 
Ten thousand pounds of milk, of average quality, will make 1,025 pounds whole-mil 
cheese. The same quantity, if partially skimmed, will make 100 pounds butter an 
975 pounds cheese that will scarcely differ from whole-milk cheese. If deeper skimmec 
it will make 250 to 300 pounds butter and 700 to 775 pounds skim cheese ; or, if thoi 
oughly skimmed, it would make 350 to 370 pounds butter and GOO to G50 pounds skii 
cheese. The cheese will vary considerably with the varying amount of milk taken o 
with the cream. K the whole-milk cheese be reckoned at 15 cents per pound, th 
partially skimmed will be wort,h 14 to 14i cents, the deeper slumming about 9 centi 
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and the lull ekimmiDg 7 cents per pound. The butter in eacU case will keep with the 
top of the market as it fluctuates. The cost of making the cheese and getting it ready 
for market is 2 cents per pound, and the butter 5 cents. From the* foregoing facts, the 
reader may gather at least a general idea of the modus operandi in creameries, and of 
the results produced. They give a little greater return than making cheese only 
from the milk, but, considering the greater outlay in building and apparatus, the 
results financially do not differ very widely. Their general effect upon the markets is 
to raise thestandaid quality for butter and to lower the standard of American cheese. 

The Franklin Creamery, one of the largest butter and cheese factories 
in ^he State of New York, is situated in Franklin, Delaware County, 
four miles from the line of the Albany and Susquehanna Eailroad. It 
commenced manufacturing in the spring of 1867. The property has 
cost between $8,000 and $9,000, and fs owned and operated by a joint- 
stock company, the stock being chiefly held by the patrons. The 
ground dimensions of the main building are 60 by 38 feet, and of the 
wing, 44 by 28 feet. The building is partly three stories and 
partly two stories high, and includes dwelling-rooms. The water vat in 
which milk is set for cream measures 38 by 24 feet. There are four 600- 
gallon cheese vats, thirty presses, and sixteen churns, worked by a six 
horse-power portable engine. Butter is manufactured at 3 cents per 
pound, and cheese at 2 cents, patrons paying the expense of package, 
salt, &c., for butter, and of boxes, bandages, annatto, &c,, for cheese. 
A report of the business of the factory for the season of 1869, com- 
mencing May 17 and ending October 17, a period of five months, is as 
follows: Quantity of milk received, 1,287,032 pounds; butter manufac- 
tured, 41,235 pounds; skimmed cheese manufactured, 80,217 pounds; 
quantity of milk to each pound of butter, 31.2 pounds; average price of 
butter delivered at railroad, 45.92 cents; average price of cheese deliv- 
ered at railroad, 9.5 cents. After taking nearly all the cream for butter, 
the skimmed milk yielded nearly two pounds of cheese for each pound 
of butter. An analysis of receipts and expenditures for the season 
shows a net return of over 3J cents for each quart of milk converted. 

During the season of 1870, the average number of cows supplying the 
factory was 880; quantity of milk received, 2,310,569 pounds ; butter 
made, 78,459 pounds; estimated quantity of cheese made, 138,000 
pounds. Mr. Munson, the superintendent of the factory, informs us 
that the average price of their cheese in 1870 is much less than in 1869, 
owing to the overstocking of the market with skimmed cheese. The 
butter manufactured is mostly packed in Orange County pails, and 
though sold as creamery butter, is always classed with Orange County 
pail butter, bringing the same price, and averaging 5 to 10 cents per 
pound advance upon the price obtained for prime farm-dairy butter. 
During the season of 1870, it has brought an average of about 40 cents 
per pound, after deducting freight and commission in Xew York. Gen- 
erally, the butter is sold as fast as it is manufactured. 

The Elgin Butter Factory, Elgin, Illinois, established for the manu- 
facture of butter and cheese from the same milk, went into operation 
July 11, 1870. The factory -building is 70 feet long by 32 feet wide, and 
is two stories high, with 'a basement of stone. Both stories are used 
chiefly for storing cheese. The basement is divided into three compart- 
ments. The first is devoted to the manufacture of cheese and the 
churning of cream for butter. For the latter purpose barrel churns are 
employ^, the dashers being driven by steam power. The second com- 
partment is used for working the butter, and as a room for setting the 
milk for cream. The third compartment is used for storing butter. It 
is provided with ice receptacles and has a stream of spring-water flow- 
ing through it, which keeps the air pure and cool. For setting and 
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cooling the milk there are in the milk-room two vats, eacli 16 feet long, 
8 feet wide, and 23 inches deep. The water flows into these vats from 
two living springs and escapes from the top throii*^h undergroand drains. 
Itbas a aniforin temperature of 53^. The mills: is set in tin vessels two 
feet high and holding four gallons. These vessels are covered with 
screens of thin Tnusliu. At the end of twenty-four hours the cream is 
dipped into similar vessels, wliere it remains the same length of time, 
during which it becomes slightly acid, when it is ch.urned. The win- 
dows of the milk-room are darkened by curtains, and not a fly is allowed 
to enter. After the butter is churned it is cooled with ice. The work- 
ing is done with wooden paddles,^or with a bar working on a frame. In 
the intervals between churning and working and working and packing, 
the butter is placed in wooden trays, covered with muslin, and floated 
in one of the vats. The milk which is manufactured into cheese is 
allowed to retain a small proportion of cream. The cheese is manufac- 
tured chiefly for the iNew Orleans market. The price charged for mak- 
ing butter and cheese is 3 cents per pound. 

During the month of November, 1870, the fiictory received 14-,080 gal- 
lons of milk, and manufactured 4,660 [>ounds ot' butter and 9,310 pounds 
of cheese. The butter sold readily at wholesale for 40 cents a pound, 
with an increasing demand, while the best farm-dairy butter sold at 25 
to 30 cents a pound. A statement of totals ibr the month is as follows: 



4,666 pounds of butter, at 40 cents per pound, §1, 863 40 

9;340 pounds of cheese, at 10 cents per pound,,, 934 00 

Total valne of butter and cheese : 2, 600 40 

Cost of maimfacturo -. 420 18 

Kct proceeds 2,380 23 



This exhibit shows a net return to loatrons of neaii}' 41 cents per quart 
of milk furnislied during the month. An average of one pound of but- 
ter and two ix>unds of skimmed cheese was produced from 12 quarts of 
milk. 

An illustrative example of remunerative management of dairy pro- 
ducts is found in the experience of the Orauge County (New York) milk 
farmers, who, a few years ago, finding themselves at a disadvantage in 
the hands of middle-men, formed an association and established *^ cream- 
eries^' convenient to railroad depots. After selling such milk and cream 
as could be disi)osed of at high prices, they converted the remainder 
into butter and skimmed" cheese, each producer obtaining his i)ropor^ 
tion of the net profits arising from sales. 

CONDENSED MILK. 

The manufacture of condensed milk, now conducted to a limited ex- 
tent, is stated to be very remunerative, and several prominent dairy- 
men have indicated this specialty as oiieri ug a promising field for asso- 
ciated dairy enterprise. The article has already attained some commer- 
cial consequence, the export during the year ending June 30, 1870, 
amounting in value to $140,009. The following is a brief sketch of the 
process of manufacture, under the Gail Borden patent, employed in the 
Illinois condensing factory at Elgin : 

Each cohsignment of milk, after passing examination, is strained and 
emptied into the receiving vat, whence it is conducted through another 
strainer into the heating cans, each of which holds about twenty gallons. 
These cans are placed in hot water until the milk reaches a temperature 
of 90°, when it is again strained and drawn into a large wooden vat, wh6re 
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it is heated nearly to the boiling point by means of steam passed through 
a coil of copper pipe at the bottom of the vat. The milk then receives 
i\u nddition of oue and one-quarter pound of the best white gi'anulated 
sugar to each gallon, after which it is drawn into a vacuum pan of 3,000 
quarts' capacity, where it is again heated by steam for about three hours, 
losing 75 per cent, of its bulk. It is then drawn off into c^ns holding 
forty quarts each. These cans are set ih a large vat containing water 
kept at a temperature equal to that of the milk they contain, and, when 
the temperature of the milk is rcnluced below 70^, it^s emptied into large 
cans, and thence drawn into small cans holding one pound, which are 
immediately sealed to exclude air, and made ready for market. Th© 
wholesale price at the factory, in the latter part of the year 1869, was 
$3 50 per dozen cans, or a trifle over 29 cents per pound. Condensed 
milk is also prepared without sugar. 

mSMANAGElMENT IN BUTTER-MAKING. 

The exigencies of trade, especially of foreign demand, have wrought a 
very marked improvement in the quality of American cheese ; but the 
butter of this country, notwithstanding the influence of emulation gene- 
rated by association and the successtul example of superior butter- 
makers, presents a low average of excellence. 

Mr, F. D. Curtis, of Saratoga County, New York, in charge of the exhi- 
bition of dairy products at the New York State Fair in 1809, administered 
some severe reproofs to the butter-makers of the State as they were rep- 
resented by exhibitors at the fair, and mentioned the following defects: 
Mixture of sour milk with the cream, causing rancidity in the butter; 
carelessness in putting down the several layers of the firkin or tub; neg^ 
lect of proper precautions against injury from changes of temperature 
in transportation. Two-thirds of the butter marketed is damaged by 
such mismanagement, and depreciated in price. When exposed to sale, 
it is generally found that the lower portion of the contents of a tub is 
the poorest, and the discovery of this fact causes not only a diminution 
of price on the whole package, but also suspicion of intended deception. 
Yet no deception has been intended. The difference in quality has arisen 
from improper management of the lower layers, the upper layer having 
been kept in good condition by carefully covering it with salt when 
placed in the tub. When forwarded to market in warm weather, this 
imperfectly packed butter is placed in the low temperature of an ice-car, 
md on its arrival at the city depot it is often unloaded and carted un- 
ler a broiling sun. The method of packing the best Philadelphia butter, 
ivhich is ]3Ut up in nicely stamped rolls, placed in tin pails with ice-res* 
>rvoirs at top and bottom, and then packed in wooden tubs with closely 
itting covers, nets the producer 40 to 50 per cent, more than is received 
or large and imperfectly marketed packages. 

Behind all such errors of manufacture and handling of the product, 
ies the primary evil of mismanagement of the animal, the living machine 
)f production. Neglect to provide shelter from burning suns ; stinting 
if nutritious food in winter, after milking hard through the summer 
Qonths ; the use of close, iU-ventilated stables and scantily littered stalls, 
.nd carelessness in eliminating noxious weeds from pastures, lead to 
he most serious evils, abortion included, and are yet frequent among 
armers who cannot justly plead want of information as their excuse. 
Vt no other period, perhaps, is want of care so injurious as at the time 
tf coming in.'' Mr. Harris Lewis, of Herkimer County, New York, re- 
larks that, from the time cows commence coming in to the time of 
greatest yield of milk, (a period which may be assumed at three months' 
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duratiou,) there are more losses from accident, sickness, aud death thm 
during the other nine months of the year 5 and a large percentage oi' 
these losses is from want of care, want of proper food, and neglect of a 
judicions system of feeding. Such a system includes a liberal provision 
of the best grasses, if ijossibic, and, when these are not attainable, such 
grass as may be had, with grain and other nutritious substances added. 
Meadow grasses, and red and white clover, cut in blossom and well 
cured, supplemented by roots, make excellent food. After coming in, 
cows should have ngt only good food, but also careful superintendence. 
They should be separated from those coming in, if it can bo done with- 
out materially altering the temperature of tSe stable. They should be 
fed, watered, and milked regular^, by the same milkers, when practi 
cable, and be carded daily when kept up. 

Dn^^'EREMCE I^r YIELD OF COWS, 

Mr. Lewis states that lie has made many experimejiis on his own 
farm to test the value of the milk of cows at different ages for the 
manufacture of butter and cheese. He finds that the milk of cows 
from six to ten years old will produce 40 to 60 per cent, more cream 
than the milk of their offspring two years old, and that the specific 
gravity of the milk of old cows is S to 10 per cent, less than that of 
the milk of two-year-old heifers, the animals being fed and treated 
alike. 

A writer in oua of the western agricultural journals says that, on 
emigrating to this country from the Ayrshire region, he was aston- 
ished at the great inequality of yield among American cows, a single 
cow, perhai>s, giving twenty-five quarts of milk daily, and six others ol 
the same herd not more than ten or twelve quarts each, while Ayrshire 
cows in their native country will average twenty to twenty-five quarts 
daily for the first three months after coming in. 

MILK SUPPLY OF CITIES AND TOWNS. 

The milk supjuy of our cities and towns Involves sanitary and eco 
nomical considerations of the highest importance. The accompanying 
abstracts of reports of milk inspectors, and of others conversant with 
the milk business in various sections of the countr^^, illustrate the mag 
nitude of the interests involved in this branch of dairy farming, thc: 
abuses connecteA with it, and the methods used to counteract these 
abuses, the frequent disproportion between prices at first hands and 
the cost to city or town consumers, and the comparative i)rofits to^pro- 
ducers of marketed milk and milk manufactured into butter or cheese. 

Inspection of milJc in Boston. — The first act to punish fraud in the sale 
of adulterated milk in Massachusetts was passed by the legislature oi 
that State during the winter of 1856. This act authorized any persoD 
to make complaint and to prosecute for violations of its provisions 5 but, 
as far as is known, no complaints were made. The law accomplishes 
nothing. In the winter of 1859 a new law was enacted, which provider 
for the appointment in towns and cities of inspectors of milk, whose 
duty it should be to dete€t adulterations of milk and secure the convic 
tion and punishment of ofifenders. Boston was the first munici])alit3 
in the State to appoint an inspector whose time should be exclusivel.^ 
devoted to the performance of this duty, and it is believed that it wat 
the first city on the continent to make the effort to secure a supply o 
pure milk for its citizens by arresting and punishing the venders of ai 
impure article. The ofiice of the Boston inspector was establishec 
August 10, 1859. 
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In March, 1864, the law was again revised. The new act forbade, 
under stated penalties, sales of milk produced from cows fed upon the 
refuse of distilleries, or any substance deleterious to the quality of the 
milk 5 it also forbade the sale of milk produced from sick or diseased 
cows 5 also the sale of milk adulterated with water or any foreign sub- 
stance. City governments were required, and the authorities of towns 
were permitted, to appoint one or more inspectors of milk. Venders of 
milk were required to register with the inspectors their names and places 
of business. In 1868 the law of 1864 was so modified as to limit the 
imposition of penalties to persons selling* milk known by them to be 
adulterated. It was soon found that this qua;lification opened the way 
to constant evasion, and rendered the law to a large extent inefi'ective. 
[n addition to the immunity afforded to willful ignorance, was the diffi- 
culty of proving criminal knowledge. The public very naturally held 
that the crime of ignorance was not Ifess culpable than the guilty knowl- 
edge, and that dealers should be held as responsible for one as for the 
other. In the following year, therefore, the distinction was annulled. 
By an act approved April 10, 1869, the sale, or possession with intent to 
sell, of adulterated milk was forbidden, under a penalty of a line of not 
less than $20 nor more than $100. A similar penalty was imposed upon 
the sale of adulterated milk for manufacture into butter or cheese. 

The following particulars are derived from the reports of Mr. Henry 
i^'axon, inspector of milk for the city of Boston, for the period extending 
from March 31, 1869, to March 31, 1871. 

Very few Boston milkmen produce on their own farms the milk which 
Lhey sell. Two sources of supply are relied upon. Many are supplied 
Tom the stations at the termini of those railroads which bring milk fi-om 
he country. Others live a few miles from the city, and at night go 
;hrough their respective neighborhoods and collect a few cans each from 
^mall farmers. A few milkmen are supplied by largedairies. The quality 
)f the milk collected near the city does not differ materially from that 
iupplied by the railroads. Both kinds are regarded as good, fresh, 
amily milk. Most of the milk used in Boston, however, is obtained 
hrough the railroads. The general plan of conducting the milk busi- 
less on these roads is thus described: 

Milk agents contract twice a year with the farmers for their milk, 
)ctober 1 and April 1, and agree to pay monthly. Milk collectors are 
mployed by the agents to collect the milk from the farmers' doors, and 
o deliver it at the door of the milk-car to the agent, who remains on the 
rain. From the milk account of his collectors, and the dairy marks on 
he cans, he knows from whom each can of milk came. The milkmen 
eceive their supply from the agent upon the arrival of the train at 
he city, paying him once a month. Some of this milk is distributed 
0 consumers immediately; the remainder is conveyed direct to the 
tables of the milkmen and is packed in ice until its delivery at an 
arly hour in the morning. 

The supply is always equal to the demand, except during i)ortions of 
uly, August, and September, when it sometimes fails in part, owing to 
/arm weather. 

The milk-cans used for the conveyance and sale of milk by the dealers 
re of two classes, known as large and small cans. The large cans, 
rhich hold nine quarts and a pint, are in general use by the milk trade 
f Worcester County, and by many of those who collect their milk in 
he towns in the vicinity of Boston. The small cans, which hold eight 
uarts and one-half pint, are mostly in use on the Eitchburg, Lowell, and 
lastern railroads. Many of the milkmjen engaged in the I'amily trade 
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have small cans, lioldiug from a pint to foar and six quarts respectively^ 
which they fill from the larger cans to suit customers. 

The prices of milk for 1868, 1869, and 1870 have been as follows : 
Summer rates, at the farmer^s door, 4 to 4^ cents a quart 5 at depots in 
or near the city, 5 to 5J cents a quart; delivered in cMins at stores and 
shops, about 6^ cents a quart; retailed to families, 8 cents a quart. 
Winter rates, at the farmer's door, about 5 cents ; retailed to lamilies, 
9 cents. 

Adulterations of milk have been traced to all classes of dealers, except 
the railroad agents : to wholesale dealers, who distribute to families, 
stores, etc., from wagons ; to retail dealers, who sell in small quantities 
from market places, stores, shops, and cellars ; and to the milk producers. 
The foreign material of the adulterated milk is almost alwp.ys water only. 
Salt is sometimes added to make up the loss in specific gravity, burnt 
sugar to alter the blue tinge of the watered milk, and carbonate of soda 
to prevent souring. During the winter few complaints of adulteration 
are made, but many that the milk is old, or that it has been skimmed. 
Poor families, for obvious reasons, are much oftener sei'ved with adult- 
erated or inferior milk than the prosperous classes. 

During the year ending March 31, 1870, 1,680 samples of milk were 
inspected, of which 520 were found to be more or less adulterated, 
Mneteen samples, subjected to chemical analysis, averaged 28.83 pe] 
cent, of adulteration, the largest percentage being 41.17. The supply oi 
milk to the city during tbe year amounted to 7,646,020 gallons, at a cos^ 
to the consumers of $2,599,046 80. 

During -the year ending March 31, 1871, 1,700 samples of milk were 
inspected, of which 610 were found to be adulterated. Twenty samples 
analyzed by the chemist showed an average adulteration of 32.40 pej 
cent., tbe largest percentage being 50.34, and the smallest 21.03. Tin 
nnraber of gallons supplied to the city during the year was 8,510,340 
daily supply, 23,316 gallons. The cost to consumers for the year was 
$2,893,515 60; daily cost, $7,927 44. The whole number bf complaint; 
in court from the enactment of the law to March 31, 1871, was 206 ; num 
ber of convictions, 135; failures to convict, 60; cases yet pending, 2. 

The 1,700 samples of milk inspected during the past year, and th» 
610 samples that were found to be more or less adulterated, do not giv< 
the actual extent of adulteration throughout the city. The milk exam 
ined was supposed to be adulterated, or the inspector would -not hav< 
been requested to test it. The quantity of milk adulterated and sok 
without exciting complaint can only be conjectured. It is a signitican 
fact which the inspector states, that in all the complaints carried befon 
the courts during the past year for violations of the milk law, the partle} 
pleaded guilty, paid their fine and costs, and were adv^ertised, as requirec 
by the statute.'' 

The price of milk at the farmer's door during 1870 averaged 4J cent 
a quart; the price paid by consumers averaged 8 J cents per quart, o 
exactly 80 per cent, more than the farmer received. At the ]xrice ob 
tained for their milk, farmers complain that they are not sutlirientl^ 
comjiensated for their labor and capital invested. If they could receive 
some portion of the profits which themiddle-mei] exiict, they vvould hav 
less cause for complaint, and consumers would not be so liabli3 as the; 
now are to an increase in price. Much attention is being given t< 
various schemes for dispensing with the services of one or two classes o 
middle-men. 

Inspection of millc in New Yorlc and BrooJdyn. — Mr. C. Chandler 
chemist to the metropolitan board of healthy which has sanitary superin 
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tendence of the districfc comprising l^ew York, Bfooklyu, and certain 
neighboriiig towns, bas presented to the board a report concerning the 
results of investigations made by him in 18G9 into the character of the 
milk supplied to consumers in that district, from which we glean the fol- 
lowing facts : 

During the year 21)3 specimens of niilk were *c)iemica]ly examined. 
Forty-one of these were taken in the latter part of February from cans 
in the hands of milkmen arrested in the act of diluting milk. Foui' 
samples contained proportions of pure milk ranging from 37 to 60 per 
cent.', nineteen contained 80 to 07])er cent.' of pure milk ; the remaining 
eighteen were entirely pure, probably for the reason that the work of 
dilution had been interru|;ted. In addition to these forty-one cans, four 
cans filled with v/ater Vvere found in the hands of milkmen. 

In April, seven samples of milk were collected at one of the. crovrded 
cow stables in Brooklyn . These samples were specially deficient in butter 
globules, and were in every respect inferior to the milk of healthy cows. 
i^To other indication of disease could be detected in the milk. The blood 
of the conhned covv's was found to be strikingly deficient in red cor* 
puscules, containing from 2 to 0 [)er cent, more water than is present in 
healthy blood, Not with standing the fair api)earance of these cows, 
they were not in a sound, healthy condition, and though analysis might 
fail to detect any specific poison in their milk, it could not be considered 
healthy food. Other large cow stables, to wliicb the attention of the 
board had been called, Avere found to be overcrowded, dark, damp, and 
deficient in ventilation, but the aniinals kept in them generally presented 
a fair appearance. 

In June and July, tvro hundred and ten samples purchased from retail 
dealers in various i>arts of the district v/ere analyzed. In these the per- 
centage of pure milk, as shovni by tlie lactometer, varied from 37 per 
cent, to above tlic standard, aveinging 72J per cent. 

Daring the last fonr mouths of 18{>6, thirty-five samples were exam- 
ined, in which the ])ercentage of V'V.Te milk langed from 50 per cent, to 
above the standard, averaging 82.44 per cerit. In these sam])les, as in 
all others analyzed during the year, water was the only adulterating 
substance discovered. 

Mr. Chandler states that the average quality of the milk supply of the 
cities of aSJ^ew York and Brookiyn is represented by the addition of one 
quart of water to every three quarts of pure miik. 

Milk production near 2^eic York. — In Essex and Union Counties, l^ew 
Jersey, lying a shorf distance from the city of New York, and including 
within their bounds a large city and town population, the production 
of milk has become the leading agricultnral interest. 

Although the soil of these counties — a clayey loam, well watered by 
springs and streams — is admirably ada[fted to grazing, the high price 
of land, averaging about S30() per acre, necessitates a special vsystem of 
feeding. The larger number of those engaged in milk production own 
only a few acres each, on which nre kepi from six to ten cows. A few 
herds number from tv. enty-five to Uiirty head, but a herd numbering 
fifty cows or^more is rarely seen, hroin early in May to the niid^Uo of 
July, pasturage is largely supplemented by stable feeds of green rye, 
meal, bran, and brewers' grains. During the subsequent three months, 
corn-fodder is the main iood, eked out with brewers' grains, etc. Rowen 
pasture is obtained in October.^ From. November to the last of April, 
hay, turnips, grair^s, meal, and bran arcifed, with the ad^litioii of corn- 
stalks duririg a considerable part of the tirne. Turnips are raised 
largely for food, chiefiy the white or ^'covrhorn" variety, and are highly 
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valued as an auxiliary during winter, giving the cows a good appetite, 
and thus aiding to keep them in good condition. They are especially 
nutritious when fed with meal or other ground food. One hundred 
bushels of turnips are considered a full supply for one animal during 
the wiDter. In the same season the quantity of brewers' grains fed to 
each cow in milk amounts to about six bushels. 

The majority of those who stock heavily with cows purchase city ma- 
nure in addition to that made on the farm. Under a prevailing system 
of liberal dairy management, the land is annually increasing in value, 
and it is estimated that the*crop production is now double the yield of 
the same land twenty-hve years ago. There ai^ between o,C00 and 4,000 
cows in the two counties, costing, when purchased, from $75 to $100 
each. An estimate for the entire season puts the average yield loer cow 
at eight quarts daily. The average price obtained for the milk at the 
farmer's door is 5.] cents a quart. The gross income from milk ranges 
from $125 to $200"per cow per annum. 

St{pply of milk by railroad, — The following information is furnished to 
the Department by Mr. K. Eockwell, of Colebrook, Connecticut: During 
the month of January, 1870, 1,400 quarts of milk per day were sent from 
Colebrook to the city of New York. The farmers received 6 cents per 
quart, delivered at the Winsted depot, distant one hundred and twenty- 
one miles from !N'ew York by rail. The freight from Winsted to New 
York was 1^ cents per quart, and the commission paid in New York was 
one-half cent x>er quart. The milk was sold to dealers in that city at 
8 cents per quart. The quantity sent in the early part of June was about 
1,000 quarts per day, delivered at the Winsted depot at 2§ cents per 
quart. The average price at that point, for the year ending April 1, 
1870, was 4 J cents per quart. For the same period the average receipts 
for the product of each cow of different dairies ranged from $G0 to $120. 
Mr. Eockwell's dairy of 12 cows averaged $11G 8i per cow. A cheese 
factory has just been completed at Colebrook, with facilities for manu- 
facturing the milk of about oOO cows. This enterprise will probably 
lessen the quantity of milk sent to New York from Colebrook. 

In a letter to the Department, dated July 20, 1870, Mr. E. S. Woodford, 
of West Winsted, states that at that depot farmers were then receiving 
3 J cents a quart for milk. 

A correspondent of the Department in Berkshire County, Massachu- 
setts, writes that the number of cows in that county has increased, and 
that the sending of milk to market is a profitable business, much more so 
than its manufacture into butter and cheese. Mr. J. ii. Goodrich, of Stock- 
bridge, in the same county, in a letter addressed to the farmers of his 
section, states that during the season of 1869, and even during the sum- 
mer months, milk was carried every day on the Housatonic Eailroad 
from Dalton and Pittsfield to New York City, a distance of about one 
hundred and seventy miles. It was brought to the station in the after- 
noon, and delivered in New York the next morning, in good condition, 
and in time to be served to customers before breakfast. The milk train of 
the Housatonic Kailroad commenced running October 1, 1867, carrying 
44 cans of 40 quarts each. The nmnber increased to about^SO cans per 
day in 1868, and to 390 in 1869. Mr. Goodrich adds that the demand is 
yearly increasing. In his opinion the business will improve the farming 
lands of that section more than any other agricultural specialty ; and he 
thinks the county ought to raise its milk production to 40,000 quarts 
daily within three years. As an illu^ration of the tendency of this 
business to enhance the value of land, one farmer on the Housatonic 
Railroad acknowledges that it has already added $3,000 to the value of 
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Ms farm. Mr. Goodrich estimates that it has added $205000,()0() to the 
value of farms on the Harlem Eailroad. 

Mr. Eli Smith, of Sheffield, Massachusetts, in forBis iis that, next to West 
Cornwall, Connecticut, Sheffield is the most important milk station iu 
the Housatonic Valley. When the milk train commenced running on 
the Housatonic Eailroad, in October, 1867, this station sent only four 
cans per day. During th^ year ending Kovember 30, 1870, it forwarded 
to New York 25,177 cans, of 10 quarts each, amounting to 251,770 gal- 
lons. The month of largest shipment was May, during which 28,730 
gallons were forwarded 5 the quantity declming in November to 17,260 
gallons. The business, which is gradually increasing, returns to pro- 
ducers from 3 to 4 J cents per quart in summer, and from 5 to 6 cents in 
Avinter. Sheffield is one hundred and thirty-six miles distant from New 
York by rail. The station of West Cornwall, Connecticut, one hundred 
and eighteen miles from New York, during the year ending November 
30, 1870, sent to market 265,450 gallons of milk. 

Milk supply of St. Louis.— It might be supposed that the market 
afforded for the sale of milk by the wants of a large city, or even a 
flourishing town, would soon produce in the surrounding country a cor- 
responding competition for its supply, especially where the conditions 
of farming are well adapted to milk production. This, however, is not 
always so, even in locahties of superior agricultural development, as is 
shown in the difficulty experienced by the citizens of St. Louis in ob- 
taining a sufficient supply of mi Ik. In January, 1870, Mr. C. W. Murtfeldt, 
secretary of the Missouri State Eoard of Agriculture, stated that, at 
that time, the city received no supply of milk by railroad, while at his 
residence at Kirkwood, fourteen miles from St. Louis, on the Pacific 
Eailroad, ''not a quart of milk is furnished for less than 10 cents, and 
even at that price people do not expect to get it pure. The night's milk 
is skimmed and mixed with the morning's milking, which is probably 
the nearest to pure milk which any of them get." In a letter to the 
Department, dated September 24, 1870, Mr. Murtfeldt states that two 
associations have been formed for the purpose of sending milk to St. 
Louis— one in St. Charles and Warren Counties, and the other in St. 
Louis and Franklin Counties. He adds that the retail price of milk in 
St. Louis in summer and winter is 10 cents a quart. 

In St. Louis and its immediate vicinity there are, in round numbers, 
150 milk dairies, 50 per c^nt. of these being within the city limits, and 
the remainder being situated from one to two miles bej'ond its bound- 
aries. The smallest of these dairies keep not more than five cows each. 
The largest is that of Leser & Co., embracing 040 to 840 cows, according 
fco the season of the year. The animals of this dairy are well fed, sup- 
plied with good water, and suitably lodged. In many of the small 
ilairies the cows are crowded into dilapidated and filthy sheds. In all 
the dairies the stock is native and of inferior quality, values ranging 
Trom $25 to $80 per head— few animals bringing the latter price. In a 
arge portion of the dairies, distillers' slops, at 10 cents a barrel, and 
nalt, at 6 cents.a bushel, are almost exclusively fed, a little hay being 
)ccasionall3^ given. A gentleman of prominence in the dairy business 
states that in the St. Louis dairies the mortality among cows frequently 
imounts to 12 per cent, of the whole number annually, mainly resulting 
rom close confinement, imperfect and filthy shelter, impure water, and 
nferior food. The milk sold is generally free from adulteration, using 
he term in its common acceptation. 
21 A 
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BUTTEE-MAKlNGr WEST OF THE MISSISSIPPI. 

lu the early part oT the year 1870, at a meeting ol" the St. Loiiiis 
Farmers' Chib, Mi*. Murtfeldt stated that, while the grocery stores of the 
vicinity were ])hicardecl with advertisements- of Ohio, Kew York, and 
8ometimes Eock Eiver butter, no mention was niade of Missouri butter. 
Yet excellent biitti^r is made by individuals in Eastern Missouri. In 
8t. Louis, with hay jit $20 per ton, and bran and meal at average prices, 
the keeping of a cow amounts to $90 a year, while on a larin witli good 
pasture it would probably not amount to one-half that sum. 

Mr. Hedges stated before the same club that the wife of oue oi' its 
members makes butter that would sell in the St. Louis market for Goshen 
butter 5 yet, said he, ^4armers here are killing their calves, and selling 
theii' hay, and it is a losing business. Yet this section presents excel- 
lent facilities for raising good dairy stock, as well as beef cattle." 

Mr. A. M. Swan, of Oregon, Holt County^ Missouri, in a pamphlet de- 
scribing the resources of that county, says : -'At this writing, poor coun- 
try made butter, some of it half lard, is selling at 40 cents per i3ound, and 
is difficult to obtain even at that exorbitant rate.'' He remarks that 
dairy farming vv ould be very profitable there, but that little land has 
yet been brought into tame pasture. Holt County has the Missouri 
Eiver for its western boundary, and is traversed by the Coimcil Blufls 
and St. Joseph Eailroad. The thriving city of St. Joseph, distant about 
forty miles by rLiQ from the center of the county, affords an excellent 
market for all kinds of agricultural products, 

Mr. T. T. Turner, a breeder of dairy stock near St. Louis, writing to the 
Department in September^ 1870, states that he knows of no organized 
butter dairy within St. Louis County, the only home supply coming from 
farmers who manufacture in small quantities for individual customers. 
The market supply is chiefly derived from Ohio and New York. Through- 
out the ;^ ear the price of good fresh butter averages 40 cents a pound, 
extra qualities bringing more. The Missouri cheese market is supplied 
from the products of Eastern States. Undoubtedly cheese and butter 
manufacture in Missouri, if conducted on a large scale and sustained by 
capital, experience, and skill, would prove very remunerative. 

Mr. Turner writes that the introduction of improved dairy stock into 
Missouri is of comparatively recent date. Prior to 1865, a few Jerseys, 
and perhaps a few Ayrshires, were owned and bred by small farmers in 
the vicinity of St. Louis, but as late as the close of the war the general 
sentiment among Missouri farmers was adverse to the purchase of im- 
])roved stock for dairy puri^oses. In St. Louis County, since that period, 
the demand for Jerseys has materially increased, although in the State 
at large it is doubtful whether remunerative sales of this stock could be 
made to any extent. The demand for such stock is chiefly from gentle- 
men of means residing near the city who desire superior cows, and are 
willing to pay good prices to obtain them. While purchasers of thh 
class have readily paid for grade Jersieys at auction sales prices ranging 
Irom $100 to $200 each, accordiag to the grades, farmers, on the coii 
trary, have been disposed to sneer at such " fancy cattle." As far m 
Mr. Turner's experience goes, the demand for A^Tshires at fair prices h 
very small. 

In an address before the Ohio Dairymen's Association, at Wellington 
Ohio, in January, 1870, Mr. George Williams, of Oneida County, Kev 
York, stated that one of the most successful dairymen of Herkimer County 
who bred stock to supply the waste of his herd, has found that not mor. 
than two in five of his calves prove sufficiently valuable for the dairy tt 
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warraut their retention. Mr. Williams's own experience in raising 
Short-liorn grades — a favorite stock with Is ew York dairymen — ^has been 
scarcely more favorable, and lias involved much loss. This want of 
success he attributes to the tendency of the Short-horu to beef, l^^ot- 
withstanding the preference given by many to animals of this stock on 
ciccount of the ease v/ith which they are fattened when declining in 
milk, he is of the opinion that this advantage is more than counter- 
balanced by inferiority in yield during their milking period, when com- 
pared with Ayrshires, of which latter it is said that four in live of their 
heifers will prove profitable milkers. 

CHEESE MANUFACTUUE IN THE SOUTH. 

In the report for 1869^ page 3o6, some new facts vrere presented rela- 
tive to cheese manufacture in the mountainous sections of Korth Caro- 
lina. At the State Fair, held at Ealeigh, North Carolina, in October, 
1870, Mr. William S. Cornell, of the Elk Mountain Factory, in calling 
attention to the great inducements which these sections offer to dairy 
enterprise, stated that they produce all the valuable grasses in luxuriant 
growth, are favored with an abuu dance of cool water, and, at elevations 
of 0,000 feet or more, possess a climate unsurijassed on the continent. 
At these altitudes, cows are not tormented in the warm season by flies; 
the night air is so cool and the water of so good quahty that no iee 
is required to keep the evening- s milk until morning; and the tempera- 
I ture of the day is sufiiciently low to enable the manufacturer to work 
' his cheese as slowly as he desires. Mr. Cornell states that while blue- 
I grass and vvhite clover make good milk, he has found, by experiment, 
that orchard grass will produce much more cheese than any other vari- 
ety Avith which he is acquainted, and he therefore strongly recommends 
seeding pastures with this grass. 

The following is the method of manufacturing cheese at the Elk 
Mountain Factory : When the milk is received at night it is placed in 
the vat, the agitator is put in motion, and water sufficiently cool to 
bring the milk to a temperature of 62^, or less, is kept running about it 
all night. When the milk of the following morning is added, the whole 
is again agitated a short time, to dissipate the animal odor; it then re- 
ceives a supply of coloriug matter, is heated to 82^, and is treated with 
j rennet in sufiticient quantity to induce signs of coagulation in fifteen 
minutes, the surface being kept slightly agitated until about the time 
of thickening. As soon as any whey makes its appearance around the 
edge of the A at, the curd is cut with great care to avoid bruising, and, 
after it has settled sufficiently for the whey to cover it, it is heated 
slowly to a temperature of 88° or 90^. It is then cut again very fine, 
and heated to a temperature of 98^ or 100^, at which it is kept until 
sufficiently cooked. This may be determined by tightly pressing a 
handful of the curd and suddenly opening the hand, when, if thoroughly 
cooked, it falls apart. The curd is then gradually cooled, until it be- 
comes sufficiently acid, v>^hen it receives one pound of salt to every forty 
pounds of curd ; is put in hoops and i>ressed for several hours ; then 
bandaged and again pressed for several hours. The cheese is then car- 
ried to the dr^^-house, where it is immediately oiled with whey butter, 
and left to ripen. 

In a statement of later date, Mr. Cornell says that the factories of 
his neighborhood make a cheese of drtterent quality from the New York 
manufacture, which is too mild for the Carolina trade, bringing 5 cents 
less per pound than the product of the home factories.' The latter have 
been laboring under the disadvantage of a poor milking stock, and to 
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remedy this the Elk Mountain Factory proposes to procure a lot of 
cows from the ISTorth. 

DAIRYING m OHIO. 

At the Ohio cigricultural convention in January, 1870, Mr. C. W. Horr, 
of Wellington, a cheese manufacturer, stated that, during the past four 
years, cows supplying milk to butter and cheese factories in that section 
had averaged to "their owners an" annual return of $50 per cow, the 
average of some of the best dairies being quite $60 per cow. Mr. W. W. 
Wells, of Huntington, who keeps thirty -three cows on a farm of 2P0 
acres, received in 1868, as the proceeds of his butter, after deducting 
charges for making and boxing, $2,100; and in 1869, a little over $2,300. 
He has expended $200 y early for labor, and $100 in keeping his stock. 
This would make the average iiet proceeds of his herd $1,900 a year, or 
$57 58 for each cow. ISTo allowance is made in tliis estimate for assist- 
ance in milking given by his wife and one boy. Mr. Horr stated that 
the assistant assessor of his district had informed him that nine-tenths 
of the income tax collected from farmers in the district were paid by 
dairymen, although they do not occupy one-half of the land. 

DAIRYING IN THE NORTHWEST. 

The dairy business in the States of Illinois, Michigan, Wisconsin, Iowa, 
and Minnesota is steadily increasing. No more favorable field is open 
to the enterprising dairyman. Partial statistics for these States for 
1869 and 1870 present the following favorable results: 

Illinois, — Elgin, in Kane County, is the center of one of the leading 
dairy districts of this State. It is estimated that there are 9,000 cows 
within a radius of ten miles from the city. During 1870 there were 
produced in this district and marketed, or made into butter and cheese, 
as far as returns have been received, a grand total of 3,462,715 gallons 
of milk. There were manufactured 1,697,705 pounds of factory cheese. 
At the Elgin condensing factory, 376,106 gallons of milk were condensed 
and shipped to ISIew York. At the Elgin butter factory, 19,560 pounds 
of butter were manufactured, besides over 30,000 pounds of cream and 
skim cheese. Exclusive of the butter made at this factory, 350,000 
pounds of butter passed through the hands of Elgin merchants. The 
total increase in the milk, butter, and cheese production of the district 
over that of any former year was 25 per cent. Elgin shipped to Chi- 
cago 480,000 gallons of milk-, Algonquin, 236,000 gallons; and Dundee, 
684,152 gallons. Dundee also shipped 42,980 pounds of cheese. Clin- 
tonville shipped 6,515 gallons of milk and 600,790 pounds of cheese. 

The Chicago, Burlington and Quincy Eailway carried to Chicago, 
during 1870, from ten stations, 683,680 gallons of milk. 

The manufacture of cheese by the factory system is a far more promi 
nent branch of the dairy business of Illinois than the manufacture o: 
butter or the sale of milk. The following additional statistics of thiv' 
branch, for 1869 and 1870, will make apparent the magnitude of thij 
interest in a State that has until recently given but little attention U 
dairying : 

Kane County : the total quantity of cheese made in 1869 was 3,920,75( 
pounds, which sold for $548,005 j in 1870 there were a number of ncT 
factories started. McHenry County: the total quantity of cheese mad« 
in 1869 was 3,475,000 pounds, which sold for $486,500; many new fac 
lories were started in 1870, and the old factories increased the numbe 
of their cows. De Kalb County has increased the number of cows an( 
cheese factories during 1870 j in 1869, 2,113,800 pounds of cheese wer 
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made, and $223,500 were realized. In Coak County, in 1869, there were 
1,710,000 pounds of cheese made, which sold for $180j000 ,• this county 
has fifteen factories, and 3,600 cows supply them with milk. Du Page 
County has seven factories, which made 1,092,500 pounds in 1869, selling 
for $115,000. Boone County: product of 1869, 807,500 pounds, which 
sold for $85,000; in 1870 there was a large increase of dairy products; 
there are seven factories, supplied by 2,200 cows. Winnebago County : 
product of 1869, 439,275 pounds, which sold for $16,250 ; in 1870 the 
factories were doubled and the number of cows greatly increased. Kan- 
kakee County, in 1869, had ten factories, and made 878,750 pounds, which 
sold for $92,500 ; in 1870 the number of factories was increased to six- 
teen. Lake County had seventeen factories in 1869, and made 1,562,125 
pounds, which sold for $177,750,- number of cows, 3,255; in 1870 the 
number of factories was increased to twenty. In Will County there 
were ten factories in 1^69 ; number of cows, 2,500 ; product, 1,187,510 
pounds; net receipts, $166,251 40; since 1869 farmers in this county 
have engaged more largely in dairying. The total number of cows in 
the dairy section of Illinois, in 1869, attached to cheese factories, was 
36,180; capital invested in cows, $1,680,250; pounds of cheese made, 
17,280,500, which, at an average of 14 cents per pound, sold for $2,419,279. 
The cheese product of 1870 does not much exceed that of 1869, owing 
to the drought in the early part of the former year. The average quan- 
tity of cheese made by each cow in 1869 was 475 pounds; average in 
1870, about 425 pounds. 

Wisconsin. — The manufacture of cheese is increasing in this State with 
great rapidity. In 1869 there were seventy-nine factories in operation ; 
in 1870 this number was increased to one hundred and twenty-nine, and 
many cows were added. In 1869 the milk of 13,200 cows was used; 
value of cows, at $45 each, $594,000; quantity of cheese made, 6,270,000 
pounds ; net receipts, $877,800. 

Michigan, — The manufacture of cheese is increasing in this State ; also 
the manufacture of butter by the factory system. Statistics are want- 
ing, but substantial progress was undoubtedly made in 1869 and 1870. 

Iowa. — Mr. JT. Eldred, of Iowa Falls, reports as follows: "Iowa pro- 
duces very little cheese, probably not more than one-tenth the quantity 
consumed in the State. Interest in the business of dairying is being 
awakened, and I think it safe to predict that double the quantity ot 
cheese now produced will be made two years hence. The cheese Is made 
in the northern half of the State. There was a factory started in Wright 
County last season, one in Humboldt, two or three in Cerro Gordo, one 
in Jones, and my own in Hardin County ; all on a small scale. My fac- 
tory is perhaps a fair sample : whole number of cows, 100 ; ran four 
months ; whole number of pounds of cheese, 21,000 ; sold at home at 
15 cents per pound." 

Minnesota. — This State has now a large number of factories. Bowen 
Brothers have one at Eandolph, Dakota County, that uses the milk of 
500 cows. In 1870 there were about twenty-five factories in operation. 

The number and product of cheese factories in Indiana were increased 
in 1870 sufficient to supply the home consumption of the State. 

Mr. I. H. Wanzer, of Elgin, IlUnois, has established a cheese factory 
atCameroa, Missouri, with^fair prospects of success. 

Frize design for a butter and cheese factory. — The i^orth western Dairy- 
men's Association has awarded a prize to Mr. M. H. Thompson, of Elgin, 
Illinois, for a design of a butter and cheese factory. The plan, a draw- 
ing of which is presented herewith, makes the measurement of the main 
building 30 by 60 feet; wing, or manafacturing room, 28 by 28 feet, one 
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story high } ice-house, 12 by IG feet, with butter cellar underneath 5 en- 
gine-room, 12 by 16 feet. ^The cheese-room (wing) is built 3 feet below 




the level of the main building, that the milli mny be conducted instead ol 
carried/ If intended for winter use, the first 'story must be of stone, 
with walls 18 inches thick. The partitions should be of brick. The 
cost is estimated, upon the basis of freight and material in Eox Elver 
Yalley, as follows: masonry, $500^ superstructure, $2,200; equipment, 
$1,800 • total, $4,500. The points of excellence claimed are compact- 
ness, capacity in proportion to cost, adaptability to any site, change of 
size without change of plan, and adaptation to either winter or summer 
work. 

DAIRYING- IK CALIFORNIA. 

Favored by an equable climate, the dairy interest is risijig to a prom- 
inent position in California, and promises 'to add largely to the wealth 
of the State at no distant day, both in meeting the demand for home 
consumption and in the increase of exports. The counties of Lake, 
Sonoma., Marin, San Mateo, Santa Cruz, Santa Clara, Monterey, and 
San Luis Obispo, forming the central -coast section of Calilbrnia, con- 
stitute the chief dairy section of the State. The more northern counties 
o^* Mendocino and Humboldt, though perhaps equally well adapted to 
the dairy by soil and climate, are as yet scantily settled and poorly pro- 
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THE DAIRY. 



vided with market facilities. The eight counties above mentioued are 
I reported to contain about 25,000 milch cows, distributed among dairy 
estates of widely varying magnitude. The largest dairy, that of Howard 
& Shafter, in Marin County, numbers between 3,000 aud 4,000 cows. 
I Steele Brothers, cheese manufacturers, own two herds of 700 cows each, 
I one in San Mateo County, and the other in San Luis Obispo County. 
' In Monterey County, Mr. S. C. Abbott owns 1,000 cows, a herd of excellent 
butter-makiDg stock, chiefly of Devon, Short-horn, and Alderney blood, 
I besides a large number of steers and young cattle. Other dairies num- 
j ber respectively 300, 400, and COO cows. There are many important 
dairies in the interior, but, as a rule, that portion of the State suffers 
I the disadvantages of greater summer heats and inferior pasturage. We 
give below some interesting facts in regard to the present condition 
of the dairy interest in California, derived from the statements of Mr. X. 
A. Willard, of Kew York, who visited that State during the summer ot 
1870, in company with other distinguished agriculturists from the East. 

The dairy sections of the coast country i)ossess a low, even tempera 
ture, with winters so mild that cattle need but little shelter, and are 
often wintered without other food than what they obtain from the fields. 
Even in these favored localities, how^ever, the practice of good managers 
is to give a daily allowance of fodder in November and December, dur- 
ing the early part of the rainy season, at which time the old gTass is 
injured by the w^ashing of copious rains and the new growth is yet 
immature! After the close of December, green pasturage, embracing 
wild oats, the nutritious bunch grass, and other native grasses, is found 
in abundance until June or the beginning of July, when the dry season 
commences, which lasts until the latter part of October, and sometimes 
until December. During this dry season, the bunch grass and other 
wild herbage, though browned and crisped by the sun, afford a grate- 
ful nourishment to the stock, keeping it in high condition. The period 
from the beginning of January to June, in California dairy localities^ 
corresponds to the best grazing season of the Atlantic slope. 

On the 1st of August Mr. Willard visited the Howard and Shafter 
ranch, situated at Point Reyes, Marin County, near San Francisco, and 
1 claimed to be the largest butter dairy estate in the world. It has a coast 
range of fifty miles, and contains 75,000 acres, the surface of which is 
' diversified by a succession of hills and valleys, varied occasionally by 
I large level tracts. As an instance of the expenditures which have been 
I made on the property, it is stated that, at the time of this visit, one 
hundred miles of fencing had been constructed, at a cost of 8-100 per 
mile, amounting to $40,000 for fences alone. The climate is cool, the 
temperature seldom rising above 65^, or sinking below 50^, the average 
, for the year being about CO^. Stated in round number.^, there are 3,000 
cows in milk on the estate, divided into twenty-one dairies. Improve- 
ment of milk stock was commenced in 1858 by crossing common eastern 
cov/s with two thorough-bred Short horn bulls of a good milking family, 
brought from Vermont at a cost of 810,000. A year or two afterward, 
twenty-two head of Devon cattle were introduced, but did not prove 
satisfactory for dairy purposes, and were subsequently discarded. 
Since 1805 Short-horns have been the favorite stock, and the practice 
has been to raise annually one-fifth of the calves from the best cows, 
resulting iu a good average product of milk at the present time. The 
animals are quite small, compared with the general standard of Short- 
horns, and are more active than usual for that breed, but were healthy 
and in excellent condition when seen. It is Mr. Willard's opinion that 
Ayrshires are better adapted to the locality. 
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With the exception of the Home Eanclie,'' tlie various divisions of 
tlie estate, AYith the cows and the necessary buildings, are let to tenants, 
generally at a rent rate of $30 per cow, tenants being required to raise 
one-fifth of the calves and to build or keep in repair certain fences, the 
owners providing the materials. Earra implements and dairy utensils 
are famished by the tenants. The dairies average, for the season, 
yield of about ISO pounds of butter per cow. Mr. Willard thus describes 
the butter- worker used by these dairies : 

It conR^jts of a heavy oak slab, of circular form, sot at au inclination, so as to allow 
the buttermilk to pass off, and revolves on rollers arranged in a standard vfhicli sup- 
poi'ts it in the center. At the lower end of tlio machine, and just beyond tlio circular 
slab, there is an upright, at the top of which is fastened a metal socket for the recep- 
tion of the lever used in working the butter. This sccli:et works on n universal joint, 
so as to permit of its being moved in any direction. A plank, with grooves near the 
outer edges, is arranged below the circular slab, to catch the buttermilk and moisture 
flowing from the butter during the process of working, and is also slightly inchned, 
so that all slops pass off along the grooves and are deiposited in a tub. By this 
arrangement the circular slab or bed of the butter-w^orker can bo moved backward or 
forward on the piano of its circle, while the universal joint, to which tlio lever is 
attached, allows the lever to be handled in any direction. These butter-workers are 
the most convenient w^e have seen. 

The butter is sent to San Francisco, and has a high reputation in 
that market, bringing, in rolls, 33 to 35 cents per pound, and in casks 
30 and 33 cents, at wholesale. It is firm and waxy in texture, and the 
best specimens are of excellent quality, showing that, with the skillful 
management exhibited in the butter factories of Orange County, New 
York, the very finest product could be obtained. The low, even tem- 
perature, the softness and purity of the water, and the sweet and health- 
ful food contribute to such a result in favoring the best condition of 
milk. 

At the Muddy Hollow Dairy there were 168 cows in milk. The man- 
ager stated that, in fliush of food, when cows were at their best, the 
average daily product of butter was one and one-fourth pound per cow. 
The texture was solid and waxy, the flavor fair, but wanting in the pecu- 
liar aroma of the finest grades of New York butter. The churning is 
done by horse-power. 

The ^^Home Eanch" contains 3,000 acres, and on the farm, or 
connected with it, v/ere 413 cows, 400 heifers — which were being 
raised for milk — 158 horses, and about 2,000 beef-cattle. The beef- 
cattle are sent to market at the age of three years or more, and 
bring from $40 to $G0 per head. Cows come in from December to 
March, in which latter month it is desired that they all be in milk. 
Here, as on the other farms, the bunch-grass, or grama, is deiDcnded 
upon for pasture, the hay consisting, as it does generally throughout 
the State, of oats, cut while the straw is green. About one hundred 
tons of this hay were harvested during the season, grown on fifty 
acres. Beets are raised in considerable quantities for cattle food, roots 
and tops being cut up together, and fed to cows in milk at the rate of a 
paUtul each per day. On this ranch the cows receive occasional sup- 
plies of food as early as the month of August, according to the state of 
the weather, it being the intention to restrain the cows from rangiug 
over the hills during the prevalence of chilling winds. Other dairies 
which were visited showed a product of butter averaging one-half 
pound daily per cow, the average in the flush of the season reaching 
one and one-quarter pound per cow. In summing up his observations, 
Mr. Willard points out the advantages which would result from division 
into smaller tenant farms, each supporting seventy or eighty cows, and 
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from the establishment of cheese and butter factories at convenient 
points. 

Taking the presented data as the basis of an estimate, it would appear 
that the total butter product of the year at the Point Eeyes estate 
reaches about 540,000 pounds, bearing a pecuniary value of $175,000. 

A letter dated November 16, 1870, received by the Department from 
Mr. Shafter, one of the proprietors of the Point Eeyes estate, states 
that this great dairy enterprise was commenced with a stock of Texas 
cattle, a large variety of grades being afterward purchased, and im- 
provement persistently carried on by crosses with bulls of approved 
breeds. The stock of cows at the present time is estimated to be worth 
$45 per cow, average valuation. The estate comprises twenty-three 
organized dairies, and the intention is to increase this number, in 1871, 
to thirty dairies, with an aggregate of 4,500 cows. The butter is churned 
in box churns, measuring about 54 by 20 inches, and revolving forty-five 
times per minute on their longest diameter. The hands are not per- 
mitted 'to come in contact with the butter during any of the processes 
of manufacture and packing. 

A correspondent of the Department in El Dorado County writes that, 
during the active season of 1870, 4,000 cows were employed in the 
dairy business in that county, and that the business is rapidly increas- 
ing. The mountain valleys afford green grass during the summer 
months, when the river valleys are dry. 

In the San Francisco market, during the years 1867-'G8-'69, wholesale 
rates of the best grades of State butter ranged from 70 cents in Novem- 
ber and December to 35 cents at the close of May, when prices were 
at their minimum. Eastern butter is sold during the same period at 
much lower rates. During 1870 prices have been reduced by unusually 
large importations from the east, consequent upon the increased facili- 
ties of transportation afforded by the Pacific Eailroad. 



MANAGEMENT AND PROFIT OF FOWLS. 

Except among professional poultry-breeders, and amateurs who can 
afford to gratify their fancy without regard to pecuniary remuneration, 
poultry has usually been left to care for itself to a great extent. The 
real profit of poultry-keeping is becoming better understood, however, 
and the care of fowls, in regard to both food and shelter, is increasing. 

In the milder seasons of the year, domestic fowls, left to their own 
free ways, are almost invariably healthy. They secure exercise, pure 
air, pure water, variety of food, a;nd access to fine dry soil in which to 
bathe. As health is the first condition of success in poultry-keeping, 
this fact presents the key to the whole matter, of profitable manage- 
ment of jjoultry on farms and in large numbers as a specialty. If 
fifty hens, kept in health, can be made to produce a clear annual profit 
of $50, a thousand in like condition may be made to yield a propor- 
tionate profit. The chief difSculty experienced is that of keeping large 
numbers in good condition, and this difficulty arises from failure to ob- 
serve to the extent required the conditions which iMomote success with 
a few fowls. The proportion of range necessary, of sheltered space, of 
food, water, care, &c., must be extended mathematically in i)roportion 
to the number of fowls kept ; and then, other things being equal, the 
profit is as certain with many hens as with a few. 
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Upon the farm, wliero a fo^Y fowls are kept for the benefit of the 
family, and have during much of the year free range, most of the con- 
ditions of moderate success are attained. With a little care and ex- 
l^ense, however, absolutely necessary at some seasons of the year, better 
results may always be secured 5 and regular care is necessary from 
those who in cities or villages engage* in poultry-keeping for pleasure 
or profit, hoping for success. 

It is obvious that poultry must have room for exercise, and a place for 
rest, laying, and brooding, and -such places should be fruitful, convenient, 
and healthfully located. The best soil upon which to keep poultry is a 
sandy one, resting upon gravel, as it retains the least moisture ; stag- 
nant moisture being a fruitful source of disease. Any soil upon which 
an inclosure for fowls is erected should be well drained. The place 
should have a southern or southeastern slope, preferably the former, and 
be sheltered from the north a^nd east, thus securing warmth of the sun 
and of location, and security from cold winds. The hen-house should 
afford proper shelter and warmth ^ perches and nests should be kept 
clean and the air pure, without permitting any perceptible draught. 
The floor should be hard and i)crfectly dry, concrete or solidly packed 
earth being the best material. Whether comj>osed of stone, brick, or 
wood, the house must be suited to the nature of its occupants. Success 
will be diminished in proportion to the neglect of any of these condi- 
tions. 

A room eight to ten feet square is large enough for a roosting and lay- 
ing house for twenty-five hei] s. If the v\^alls are plastered, the protection 
against vermin and cold will be greater than when otherwise. The sunny 
side, except of the nest-room, should be composed of glass commenc- 
ing one foot above the gi'ound or fioor, and if the glass is small there 
will be less liability of breakage by the fowls. The perches should be 
low, especially for the heavier breeds, unless there is convenient access 
to them by means of steps, so that the fowls may not injure themselves 
in jumping to the floor. A good arrangement is one in which one i)erch 
is elevated above the other and behind it, the perches being about two 
feet apart and the lower one two feet from the fioor. Some prefer, how- 
ever, not to furnish perches for Cochins and Brahmas, but to litter the 
floor with straw each night for them to rest upon. Perches for heavy 
fowls should be broad enough to give good support to the breast, or 
deformity of the breast-bone will ensue. The ground beneath should 
in all cases be strewed with sand or ashes, and removed often enough 
to prevent taint. Boxes for nests for sitting should be movable, ibr 
convenience of cleansing, secluded, and placed low. Many place the 
nests upon the ground. Chopped straw is a good material with which 
to fill nest-boxes, and should be clean. Where the fowls cannot have 
perfect freedom, it is necessary for their health that an inclosed yard 
should join the hen-house, to which they may have access. An eighth 
of an acre in gi'ass is the iiroi^er proportiou of land for twenty five 
hens, but a smaller yard will answer if kept perfectly clean, and if a 
sufiicient amount of vegetable food is supi)lied. Feed and water troughs 
or boxes of sufficient capacity should be provided, and so arranged for 
cleanliness and economy as to prevent the fowls from having access to 
them in any unnecessary way. If more than one breed of fowls are to 
be kept, the arrangements for their accommodation, above suggested, 
should be duplicated. If a smaller number, the proportions of house 
and yard may bo diminished. These arrangements are such as are 
suggested and approved by the most experienced keepers^ both in 
England and America. 
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Large numbers of fowls may be profitably kept by observing in due 
proportion the conditions of success with a few. They may be kept in 
large flocks, with extended conveniences, or divided into small flocks of 
Qfty or less. It is reasonable to supi)ose that want of success with large 
numbers of birds is most frequently caused by neglect in the matter of 
cleanliness and food, causing disease, or lov/ condition, destructive of 
profit, since it has been demonstrated by years of experience that thou- 
sands of fowls may be kept together with large and certain remunera- 
tion. The editor of the Massachusetts Ploughman, August 27, 1870, re- 
marks that he has "frequently expressed the conviction that with proper 
management a large number of fowls will prove proportionately as profit- 
able as a small number," and recommends in substance as follows: That 
an acre of land, at least, should be given to every two hundred fowls ; 
wild, rocky land covered with bushes being as good as any and that a 
flock of a thousand should have six acres. It should be fenced with 
boards or pickets, and houses should be erected, according to plans 
approved for smaller numbers, large enough to accommodate a hundred 
fowls with shelter, roosts, and nests. They should face the south, and 
the fronts should be partially or entirely glazed, the sashes opening on 
hinges at the top, so as to be opened in summer for free circulation of air. 
There should also be provided a number of low sheds about the grounds, 
beneath which the fowls may take shelter from the sun and storms. 
There should be abundance of pure water, easily accessible. Fowls 
selected for breeding should be kept separate from the others, in flocks 
of twenty, with the proper complement of male birds. This Writet 
further says: 

With a large flock properly kept on Buch a tract as wo have described, there is no 
question aa to its profits. The poultotor embarking in an enterprise of this kind should 
keep in yiew : 

1. That the cheapest and most accessible land is the most desirable, always provided 
that a near and sure market is at command. 

2. That the utmost economy consistent with the safety, comfort, and health of the 
poultry should be exercised in the erection of the buildings and fences. 

3. That an abundance of pure water is accessible or attainable. 

4. That fowls over three years old are not profitable, and a stock should be thoroughly 
renewed every two years. 

6. That only the largest, hardiest, and best fowls should b6 used as breeders. 
6. Tljat a careful supervision of the fiock is necessary, and that it enjoy the most 
perfect health and greatest comfort in summer and winter. 

These suggestions accord with the conditions tinder which Mr. War- 
ren Leland, of New York, has successfully raised, for many years, large 
numbers of fowls, securing abundance of eggs and poultry, principally 
for use in the Metropolitan Hotel in the city of New York* Mr. Leland's 
method with fowls is reported in the Transactions of the American In- 
stitute for 1868-^695 and from that work^ and his letters to the Fatmers' 
Club of that Institute and to this Department, we condense the following 
statement: 

He devotes eighteen acres in one yard of his "Highland Farm,'^ at 
Eye, New York, 1;o his poultry, consisting of hens, ducks, turkeys, and 
geese. The broods have another large lot, and the turkeys have a half- 
mile range. The eighteen-acre lot is rough land, UUsuited for tillage, 
having in it rocks, bushes, grass, weeds, and sandy places^ and also a 
pond. It is supplied with heaps of ashes, bones, lime, and a portion 
occasionally plowed to furnish worms. The fowls have woods and 
bushes to range in, the turkeys trees to toost in^ and the ducks and 
geese enjoy the privileges of the pond. There are natural and artificial 
Shelters for all, consisting of sheds, hillsides, bushes, nooks, and hiding 
places of all sorts for hens with broods^ and trees are cut and belit 
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clown into the grounds for shelter and roosts. The wings of none are 
clipped, and the hens may scratch and turkeys fly at pleasure within the 
limits of the grounds. After a trial of some years, Mr. Leland has dis- 
carded coops, finding that the greater freedom he allows the more 
healthful and profitable are his fowls. The principal features of his 
system are freedom, cleanliness, proper and sufficient food during the 
year, and change of cocks every spring. In summer, with the range 
they have, his fowls secure a good supply of animal food from the fields, 
in worms, grubs, bugs, grasshoppers, &c. They are also supplie'd at all 
seasons with the refuse scraps from the Metropolitan Hotel. Mr. Leland 
says: "Egg-making is no easy work, and hens will not do much of it 
without high feed. They need just what a man who works requires — 
wheat bread and meat." He feeds wheat, even when it costs $2 per 
bushel. ^^"0 old nests are allowed. After each brood is hatched the 
boxes are taken out and whitewashed inside and out, and after lying in 
the sun and rain a few days they are half filled v/ith clean straw and 
returned for use. The old straw is burned. Each of the 250 to 300 
hens on hand in the spring is permitted to have one brood during the 
year. Four or five will have broods the same day, and to the hen which 
appears to be the best mother all the chicks are given. The others are 
given a cold bath and placed in confinement a few days, after which 
they return to the flock au4 their nests. Mr. Leland produces a great 
many eggs, which pay for food and attendance, and makes sales of 
poultry, amounting to several thousand dollars annually. If a hen 
comes off about the 1st of April with ten chickens, by the middle of 
June they will weigh twenty pounds and be worth $5. Mr. L. asserts 
that he can produce a thousand pounds of poultry cheaper than he can 
produce the same weight of mutton, beef, or pork. He finds as great 
profit from turkeys as from hens, and greater with more attention. 
One-year-old turkeys are found to be the best mothers, and gobblers of 
that age are also preferred. Three hatchings are put with one turkey 
in a large coop, half hidden in tall grass, as bare ground is fatal to the 
young. The chicks do not require food until the third day, when 
cracked wheat is given them. They require great care during the first 
two weeks, and must not be left out in the rain or wet, but after that 
age they grow without much care. After the season of grasshoppers 
they are fed on corn, and late in September they are ready for market. 
In the fall of 1868 Mr. Leland sold 450 turkeys, grown that year, for 
$1,752— nearly $4 each. He also sold 320 ducks for $352, and over 80 
geese at $1 80 each, a^o food is given the geese after they have feath- 
ered ; yet Mr. L. says other poultry is better and more profitable. He 
holds ducks — a cross between pure-bred Muscovy and English, which 
are hardy, finest for meat and best for eggs — in high esteem. The latter 
are fed on corn. His young chickens in 18G8 numbered about 3,000, 
and his stock of all kinds of poultry about 4,000. It was estimated to 
be worth $4,000 in November of that year, when poultry was higher 
than it has since been. Mr. Leland i^refers the large bronze turkeys, 
Poland geese, which lay earliest, and light Erahma hens. His cocks 
are of all kinds, as he finds excellent results from the crosses secured, 
and no old cocks are allowed on the place. When nine months old his 
early spring pullets begin to lay, and he gets 200 to 250 eggs daily 
during the cold season. He prefers the Brahmas because they mature 
early for spring chickens, are handsome, hardy, good layers, look well 
when dressed, and are of large size. Ko other hens are kept. The 
Black Spanish and White Leghorn have been found better for eggs, but 
they are undesirable for the table. He feeds oorn, wheat, chopped 
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turnips, refuse cabbage, and the waste bread and meat scraps from his 
hotel, and sour milk from his farm 5 also burnt bones, lime, &c., for 
shell-making. During the past ten years Mr. L. has annually raised 
about 3,000 chickens, 450 turkeys, and 500 ducks and geese, and he 
thinks that the business might be made generally profitable, especially 
in rocky neighborhoods, and on a scale more extensive than his own. 
He says : 

The great secret of my success is in keeping near the conditions of nature. At the 
outset I Ibccame convinced that, above all things, fowls must have space and cleanli- 
ness ; that they cannot be expected to do weU if confined in cramped and offensive 
quarters. With space and cleanliness, I cannot understand why the number need be 
limited. 

He has never kept an account of his poultry business, being satisfied 
with its continuous success. He pays $250 per year and board to one 
man to attend his fowls, and buys about 200 bushels of grain each 
year, which, with the vegetables and refuse from his hotel, interest on 
land, and cost of buildings, make up the regular expenses. 

The committee of the American Institute Farmers' Club, appointed 
to visit poultry yards and ascertain the best mode of wintering poultry, 
reported through its chairman, Mr. J. B. Lyman, that Mr. Leland had 
the best winter quarters for his hens, ducks, and geese, they had ever 
seen. The following description of his winter management of poultry 
is taken partly from the report of the committee, and in part from 
statements given by Mr. Leland. For the winter quarters of his flock — 
which at that season is reduced to 300 early spring pullets, 30 cocks, 
30 turkeys, (sometimes many more,) and a few geese and ducks — ^he has 
a stone building 75 feet long and 25 feet wide, which faces the south. 
The openings on the north side are small and filled with window-glass, 
and in some cases with double sashes. Those on the south are much 
larger, consisting of double doors, which are opened on sunny days. In 
the middle of the north side is a wide old-fashioned fire-place. Nearly 
every day in winter afire is kept up with chunks, knots, and logs that 
would otherwise be useless. The walls being of stone and the floor of 
earth or rock, the fire can be left without danger. The chimney can 
easily be closed, or the logs rolled out into the middle of the building, 
and feathers or sulphur be used for fumigation, which is done whenever 
hen-lice appear. Smoke is found to be better than carbolic acid, or ker- 
osene, or whitewash, to drive away vermin. On cold and wet days the 
fowls gather before the fire, warm themselves and trim their feathers ; 
and when the fire dies out they wallow in the warm ashes. Lime and 
plaster are freely used in the building to absorb odors and compost 
droppings. Boosts are made of oak slats an inch thick and two and one 
half inches wide, fastened to the rafters near the ridge. About two 
feet below the perches is a scaffold of boards that fit closely. This is 
covered with plaster and ashes from time to time, which, with the accu- 
mulj^ted droppings of the hens, are frequently swept off, put into barrels 
with all refuse filth, and used upon corn land. The manure is valued 
at $1 per year from each hen, as the same amount of fertilizing salts in 
bone-dust which would cost $50 is annually saved from fifty hens. 
The wide perches used enable the hens to cover their feet entirely with 
their warm featliers, and prevent freezing in tlie coldest nights. The 
offal of the larm and refuse from the kitchen are thrown into this hen- 
house to be picked over ; and besides this the poultry is fed about a 
bushel of corn per day in winter, and half a bushel in summer. Mr. 
Leland raises excellent crops of corn, having the best manure, and he 
feeds the product of four acres in keieping and fattening his poultry. 
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Tiie use of fumigatiou for driving awiiy vermin may be successful in 
a building such as we have described, but cannot be relied on as the 
best means under all circumstances. Whitewash for walls, perches, 
nests, &c., will always be found useful ; and probably the best for pro- 
tection against insects is that in which an ounce of carbolic acid is used 
with each four quarts of lime-water. This recipe, it is claimed, is cer- 
tain death to parasites. A solution of one part of acid to sixty parts of 
warm water may be used then thoroughly wet with it on all parts of the 
body, and afterward as a wash for fowls, the mixture being coolecl' before 
use, and the fowls placed on dry, clean straw and dried in the sun. A 
soap for .washing fowls, also, may be made by dissolving four pounds of 
common bar-soap in hot water, and adding one to two ounces of carbolic 
acid, according to the desired strength, and then letting it cool and 
become hard again. 

COST AND PROFIT 0¥ POULTRY-lLEKriisG. 

The cost and profit of poultry-keeping on a large scale can only be 
approximately estimated from the preceding example, except as com- 
puted proportionately from more limited ventures. Small flocks, receiv- 
ing special care more easily and j)unctually bestowed, are almost always 
found profitable, especially on farms and where little room can be de- 
voted to their keeping in villages. The cost and proiits vary, of course, 
with the conditions, such as the breed of poultry kept, care bestowed, 
suitability of quarters, and excellence and location of markets ; so that 
reliably reported examples from various sources and localities will best 
demonstrate the utility of poultry-keeping. 

Mr. Felson Eitter, of Syracuse, New York, in the hrst three months 
of 1869 received eggs fi^om fifty-six hens as follows: In January, 868 ; 
February, 891 5 March, 981 ; with fourteen of the hens sitting from about 
the middle of the month. The eggs were sold for §66 98 5 the expense 
of keeping was $26 13 ; the profit on eggs for the three months was 
$10 85, The hens were a cross of Brahmas \Yith several other breeds. 

A gentleman of Waverley, New Jersey, reports the account kept with 
twelve common yellow hens and one cock during January and February, 
1870 ; Expenses, except for care, S3 25 ; receipts, 472 eggs, which sold 
for $15 02 ; profit, $11 17. His hens had a clean, warm house, with 
plenty of out-door range, and were well supplied with food, pounded 
oyster-shells, ashes, &c. 

Mrs. E. A. Lawrence, of Brooklyn, New York, makes a statement 
of her account with ninety hens and eleven cocks for the year ending 
March 4, 1870. She sold and used 115 fowls, of the increase, and had 
127 hens and 23 young chickens at the close of the year, and the 
eggs produced numbered 8,001. The total credit was $390 70; 
expenses, $182 21; leaving a profit of $208 49. The fowls were 
Brahma, White Leghorn, Bolton Gray, and some unnamed varie- 
ties, and they were allowed to mingle freely. The flock was well fed 
with wheat screenings, oats, buckwheat, rye, pork scraps, and potatoes 
boiled and mashed in bran, and in cold weather choi^pecl cabbage was 
given. Mrs. L. derived most profit from eggs, which sold for jirices 
averaging nearly 2f cents each, while the average i)rice received for 
fowls was 79 cents. 

Dr. I. P. Trimble, of l^ewark, I^ew Jersey, kept for six months, end- 
ing July 1, 1870, an average of eighteen hens and two cocks. The 
fowls were kept in an inclosure 20 by 20 feet, v/ere fed on corn, scraps 
from the house, and, for green food, clippings from the lawn and salad, 
which they relished very much. In the winter and spring they also had 
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' the range of tlie garden. They produced in January 92 eggn ; in Feb- 
I ruary, 214 ; March, 251 5 April, 280 ; May, 216 ; June, 237 ; total, 1,290 ; 

which at market prices were worth $40 49. There were also thirty-two 
i March chickens, worth, July 1, $8; making the value of the product 
$^8 49. The cost of feed was $19 45, of which nearly $10 were for 
: corn. Is^et profit for six months, $29 04, or $1 45 per fowl. It will be 
; noted, however, that this account is for the best portion of the year. 
G. T. S. reports to Hearth asd Home the account of six months, com 
mencing with January, 1870, with twenty -two hens and three cocks of 
the common sort. The number of eggs i)roduced was 1,711, of which 
48 were used for sitting, leaving 1,663, which at market prices were 
. Avorth $41 57 ; the twenty-one chickens hatched were worth $10 50 ; 
i making a total value of $52 07. Deducting $12 71, the cost of feed, 
, the net proht is $39 36 — over $1 57 for each fowl ; or, as the report 
states, a net profit of $39 36 on a capital of $25 for six months. This 
statement, also, covers the best portion of the year for eggs. 

Mr. Benjamin W. Palmer, of New London, Connecticut, who has made 
a business of poultry-keeping for many years, commenced and closed the 
year with* one hundred and twenty fow^ls, and produced eggs which 
were sold each week as follows: In January, 408; February, 888; 
March, 1,428 ; April, 2,112 ;May, 2,172 ; June, 1,722 ; July, 1,770 5 August^ 
1,824 ; September, 1,044 ; October, 744 ; ISi^ovember, 252 ; December, 120 ; 
total, Avith 630 used in his family, 15,114— $361 80. The cost of feed, 
consisting of corn, rye, oats, buckwheat, meat, bones, &c., was $200, 
leaving a clear profit of $161 80 — nearly $1 35 from each fowl — the ma- 
nure, about fifty bushels, more than pa;^ing for marketing, care, and in- 
terest on investment, Mr. Palmer^s stock consisted ot the Brahma, 
White and Gray Leghorn, Black Spanish, and cross breeds. He feeds lib- 
erally, keeps clean quarters, and gives his hens their liberty, at least dur- 
ing afternoons in the summer, and for an hour or more at noon in winter. 
! Mr. A. F. Hitchcock, of Willink, New York, kept, in 1868, eight, and 
half of the time nine, hens and one cock, which produced 1,277 eggs, for 
which he received $26 81. The cost of food was $10 93, which leaves 
$15 88 x)rofit. He fed coarse meal, dry in cold weather and wet with 
milk in summer ; boiled potatoes, and occasionally meat in winter. 
Wood ashes and pounded bones were also given. The fowls were a 
mixed breed, Brahma blood i)redominating. 

X. Y. Z., of Eochester, I^ew York, states, in the Eural New Yorker, 
that he keeps an average of sixty-five fowls to supply his family with 
eggs and poultry; that in February, 1864, he commenced to keep an 
account or the number of eggs produced and fowls consumed and sold, 
and that in five years he gathered 34,859 eggs, nearly 7,000 annually, 
and 107 per annum for each fowl. He computes the food furnished as 
equal to one bushel of corn per fowl each year, if, however, the fowls 
used or sold, and the manure, which he utilized in his garden, paid for 
the keeping and. other expenses — a reasonable supposition — the eggs 
were clear profit ; and, at 30 cents per dozen, the product during the five 
years was $871 47, or $174 29 per annnm, or $2 68 per year for each 
towL The varieties kept until 1867 were the Black Spanish, White 
Leghorn, and common mixed breeds, and after that time x)rincipally the 
light Brahma. 

Another correspondent says that in December, January, and Febru- 
ary, of 1866-'67, from twenty- two light Brahma pullets he got an average 
3f sixteen eggs per day, and the net profit for the three months was $32. 

Mr. Jonas Bawyer, of Berlin, Massachusetts, reported to the Farmers 
Olub of that town his success with thirty-three fowls during the year 
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ending January 1, 1870. The total debit was $79 44, and the credits, 
for eggs, poultry sold and eaten, and increase of fowls, amount to 
$257 865 leaving a net gain of $178 42~about $5 40 for each fowl. The 
breeds were Brahma and Ohittagong. They were allowed their liberty 
during the year, were well fed with corn and waste from the kitchen, 
and had broken bones, oyster shells, &c. Mr. Sawyer says : " There is 
more in the attention than the breed, although the latter is important. 
Kindness, gentleness, and familiarity will repay when bestowed on ani- 
mals, and it is especially true when shown to fowls." 

A gentleman, of Concord, Massachusetts, reports the profits on his 
hens from October 1, 1868, to October 1, 1869. He has lifty-four hens 
and three cocks 5 the cost of keeping was $148 64, and the income from 
eggs, hens and chickens sold, and increase of stock at the end of the 
year, was $240 77 5 leaving a balance of $92 13, or about $1 70 per hen. 
These fowls, mostly Brahma, were confined all the time in a close yard, 
but were well supplied with a variety of food. 

T. G. L., of Taunton, Massachusetts, publishes an itemized account of 
his poultry for 1869. His stock consisted of 56 hens, 4 cocks, 10 hen- 
turkeys and 1 cock, 15 geese, and 25 pigeons, at the beginning of the 
year worth $132 75. At the end the increased value of the stock on 
hand was $20 75. The cost of feed and of 17 hens, 2 cocks, 24 chickens, 
10 turkeys, and some eggs bought, amounted to $467 75. He sold 2,641 
pounds of poultry, 115 pounds of feathers, 364J dozens of eggs, 10 
Brahmas and 11 Bantams raised for fancy poultrymen, and received 
$58 50 from the county for damage to his poultry by dogs ; the total 
receipts, with the increased value of stock on hand at the end of the 
year, being $1,146 07. Thirty dozens of eggs used in the house and fifty 
bushels of manure do not enter into the credit side of the account, nor 
half the sour milk from one cow and fifteen bushels of small potatoes 
into the debit side. The fowls were of Asiatic breeds, the turkeys 
bronze, and the geese Bremen. 

Mr. F. W. Babcock, during 1869, kept twenty hens of Brahma, Black 
Spanish, and common breeds. They produced 1,751 eggs, as follows : 
In January, 75^ February, 155 j March, 210; April, 252^ May, 159; 
June, 218 ; July, 95 5 August, 265 5 September, 188 ; October, 91 ; Novem- 
ber, 43 5 December, none. The eggs, at 25 cents per dozen, were worti] 
$36 50. Forty pullets were also raised, the value of which is not stated 

The income from the hens of C. M., of Jefferson County, iSTew York, 
is stated substantially as follows in the Eural New Yorker : In 1867 h( 
kept twelve hens, and from January to October their products amountet 
to $50 48. From November, 1867, to November, 1868, eleven hens were 
kept, except in the last two months, during which there were onl;5 
nine, and the income from sales was $38 34. No account is given 0 
eggs or i)oultry used in the family, nor of cost of feed, &c. The housj 
in which these hens were kept was 7 by 8 feet, having a yard 10 by 12 
Free range was given also after 4 o'clock each afternoon during mos 
of the summer. Mr. M. states that a hen will eat 90 pounds of graii 
and 5 joounds of meat, with worms, grass, milk, Avater, &c. at pleasure 
(luring the year ; and he seems to be fully convinced of the i)rofitablc 
ness of i)oultry-keeping. His hens were cross breeds from various kinds 
and his sales were made in Watertown, New York. It will be seen tha 
his proceeds were large; in the first year over $4 per hen, and in tli^ 
last, $3 83 each. 

Mr. J. H. Severson, of Knowersville, New York, has kept fifteen to sev 
enteen hens, of common breeds, during seven years, and gives the accoun 
of 1869 as an example of the whole time. His fowls have free range 
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are fed twice a day, and have meat once a week in winter. In the year 
named he kept fifteen hens and one cock; sold 125 dozens eggs for 
$38 75, used 28 dozens, worth $7, and raised 28 chickens, worth $7 80; 
total, $53 55. They cost him, during the time, $18 25, leaving a clear 
profit of $35 30, or about $2 20 each. 

Mrs. Delia Devinny, of Denver, Colorado, kept an account with 140 
hens and 14 cocks, from September 1, 1868, to September 1, 1869, and, 
including in her account the value of stock on hand at the commence- 
ment of each year, it foots up thus : Debtor, $357 03 ; creditor, $686 92 ; 
profit, $329 89. She lost 500 early chickens by cold, damp weather ; 
and, as she set many hens, she sold only 9,444 eggs. The profit in this 
case, notwithstanding the large loss of chickens, is $2 14 for each of the 
154 fowls. In 1868, when more attention was paid to producing eggs 
than raising chickens, these hens produced 132 eggs each. The stock 
was a mixture of various breeds. 

A gentleman, of Predonia, New York, kept an average of twenty-six 
fowls during 1869, at a clear profit of $4a 68, about $1 80 each. His 
stock was mixed Dorking and Brahma, and had the run of a small barn 
and one-eighth of an acre of ground. They were fed wheat, wheat 
screenings, and corn-meal, with meal pudding once a week, and had 
plenty of water. 

The San Francisco Scientific Press, of December 24, 1870, states that 
an industrious laborer took up some Government land near Marysville, 
California, built a cabin, and purchased chickens and turkeys of the 
value of $100 for a stock to start with. His fowls nearly picked up 
their living, and at the end of eighteen months (covering the second 
spring and summer of his occupation) be had sold poultry and eggs to 
the amount of $1,500 above the small cost of keeping, and had on hand 
stock five times the value and amount of the original. 

Mr. Edwin Jones, of Otsego county, IsTew York, published in the Eural 
New Yorker his account with poultry for the year 1869. His fowls were 
a mixed breed of Brahma, Hamburg, Seabright, and native. He fed 
oats, buckwheat, and wheat screenings. His account is presented in 
the following table, which furnishes a simple form that may be service- 
able to others : 



Month. 



January ... 
Pebniary . . 

March 

ipril 

Vlay 

Tune 

Inly 

August 

September . 
October ... 
•fovember.. 
December . , 



Total AvVl8^ 2,644 



23 
23 
23 
23 
23 
15 
14 
13 
13 
13 
13 
23 



-5 



145 
362 
342 
421 
380 
207 
179 
196 
153 
90 
45 
124 



$3 



39 89 



^ to 



10 20 



o « 

r-j 



$Q 10 
"i'26" 



$3 10 

2 80 

3 10 
3 00 
2 87 
2 00 



2 00 

3 00 



12 25 21 87 



'otal receipts 34 

'otal expenses - '^1 Q~ 



Profit... 
22 A 



40 47 
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The eggs were sold at an arrerage price of 22f cents per dozen, and 
the profit from each fowl was about $2 21 Mr. Jones estimates that 
the benefit conferred by his hens in eating foul seeds, weeds, &c., with 
the value of their manure, more than equalled the cost of keeping. 

Mr. Joseph Getcbell, of Wells, Maine, kept twenty -two young hens and 
one cock of the Black Spanish bi^eed, and two hen-turkeys, during the 
year 1868, and his receipts and expenses were as follows: 298^ dozens 
eggs, which brought $30 00, and twenty-sis young turkeys, which sold 
for 855 ; total reO/eipts, 8135 GO. Cost of feed, $35 60; leaving a profit 
of $100. The expenses nre not so given as to determine the proportion 
incurred by the hens ; but supposing it to have been $1 each, making 
§23, the profit from their oggi$ would be S57 60, or §2 50 each. The 
hens were fed with corn, buckwheat, barley, and oats, three times 
each day, and allowed to go at large. In cold weather they had warm 
•water, which is deemed important by Mr. Getchell. The turkeys, when 
the young v/ere a few weeks old, were allowed to obtain their own food 
in tlie fields, until fattening time, when they were fed at a cost of $6, 
which amount is included in the foregoing statement. 

The account of a lad in Yonkers, New York, extending from Mav, 
1869, to May, 1870, shows his success with seven hens and one cock. 
He raised thirteen chickens, worth $10 5 secured 667 eggs, besides those 
set, worth $22-— making $32. The cost of keeping was $15; leaving $17 
profit, or $2 12 each. 

The account current of Mr. John Buffington, of Salem, Massachusetts, 
with poultiy during the year ending January 1, 1870, is as follows: 

Slod:, January/ 1, 1869, cost of fooclj 



38 fowls, at 75 ceuis, $28 50: 13 ducks, at 75 cents, $9 75 $38 25 

4 guinea ibwls, §2; 20 clikkeus, §G - 8 00 

$iQ 2e 

42 bushels of corn, $46 60 ; 29 bushels of oats, $24 25 70 85 

24 bushels of meal, $25 95 ; 24 bushels of corn, $25 95 51 90 

36 buahels of short?, sj i 45; 2 bushels of barley, $3 17 45 

221 pounds of scmr :, 66; squashes, $2 50 ' 6 16 

Cayenne pepper, 50 cents ; sulphur, 74 cents ; rat exterminator, 25 cents 1 49 

34§ dozens hens' eggs set, at 39 cents per dozen 13 52 

18| dozens dueks' eggs set, at 49 cents per dozen , 9 15 

Other expenses, including labor on coop, dressing poultry, &.c 23 57 

194 CI 



Total 240 3- 

Stodc, January 1, 1870, sales, ^-c. 

32 hens, afc 75 cents, §24; 12 ducks, 75 cents, |9 $33 00 

118 chicks sold, $71 24; 144 ducks, $96 43 107 67 

171tV dozen hens' eggs, $67 45; 15-i^^ dozen ducks' eggs, $7 45 74 90 

28 barrels of manure, $29 75 ; feathers, $1 30 75 

62-^2 dozens hens' eggs used in family, 39 cents 24 28 

5-xV dozens ducks' eggs used in family, 49 cents , . 2 73 

333 3 



Prolit 92 £ 



Mr. S. Malter, of BataAda, l>row York, reports that lie kept sixteen hen 
and one cock from Ai)ril, 1869, to. January, 1870, from which he rea 
ized a proht of $30 52, or $1 80 each. The Rural New Yorker give 
the poultry account of a correspondent for the year 1869, as follows: 

Dr. 

To 55 hens and 11 cocks, at 50 cents §33 00 

To 2 cocks hought, at ^sl , 2 00 
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To 5 cocks bought, at 75 cents $3 75 

To 6 hens bouglit 5 00 

To 22 chiclicns bought 5 00 

To 1 dozen Brahma eggs (extra) 5 00 

To feed for the yciir 117 50 

$171 25 

Ck. 

By 86 dozens eggs aold, at 40 cents $34 40 

By 50 dozens eggs sold, at 36 cents 18 00 

By 229 dozens eggs sold, at 30 cents 68 70 

By 97 dozens eggs sold and used, at 25 cents 24 25 

By 8 cocks sold, at $1 8 00 

By 12 cocks sold, at 75 cents 9 00 

By 80 hens and pullets sold, at 75 cents 60 00 

By 33 other fowls sold 13 50 

By fowls on hand , 40 00 

275 85 



Profit 104 60 



The fowls iu this case were mostly Brahmas, a few being crosses of 
that breed and Black Spanish. 

Mr. S. S. Cookj of Franklin, Massachusetts, presents in the ITew Eng- 
land Farmer his account with twenty-five hens kept during 1869, as 
follows: 

Dr. 



January 1, 1869.— To value of 25 hens $25 00 

To food for hens and chickens 80 90 

$105 GO 

Cr. 

December 26, 1869.— By 25 large hens $25 00 

By 15 small hens, or pullets 15 00 

By 155 dozens "eggs, at 35 cents 54 25 

By dressed poultry sold Ill 50 

205 75 



Profit : 99 85 



The profit from each fowl was $3 99f . Brahmas and Leghorns were 
kept. No account is made in these reports of the care of fowls on the 
debit side, nor of the value of manure or feathers on the credit side. 

In Flint's ^'Agriculture of Massachusetts" for 18(39 several accounts 
with poultry are given by citizens of that State, which are briefly as 
follows : George W. Chadwick kept eight Brahma and Hamburg hens 
and one cock one year. They yielded in eggs and chickens the value 
of $42 90, and their feed cost $24; leaving a profit of $18 90, or $2 10 
Bach. The profit on fourteen hens and cocks, a cross of White Leghorn 
and native breeds, kept by S. B. Bird from March 20 to September 20, 
was $G2 75. The profit on twenty-four hens, mostly White Leghorns, 
iept by Lewis Jones from January 1 to September 1, 1868, was $88 92, 
)r $3 70 each. 

The Mirror and Farmer records that fourteen Eed Leghorn hens kept 
3y Mr. Eben Fellows, of Franklin, New Hampshire, laid 2,311 eggs from 
Viarch 23, 1869, to March 23, 1870, which sold for $53 92. Six broods 
yf chickens raised in the year paid the cost of keeping the poultry. 

Mr. Benjamin V. Brown, of Concord, Massachusetts, sends to the De- 
)artment his account with poultry during 1869. His hens were a cross 
)etweeu the Brahma and White Dorking. Nothing is charged for care, 
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asL he says, "the manure, and eggs used by the family, would a great 
deal more than pay for the eare.^' The account is as follows : 



Dr. 



Tp 45 fowls, afc 75 cents 
To Iturkoy — - - . , — 
To corn, oats, &o-:-,- — . 

To meal and aoraps 

To potatoes aucl meat * . . 



|33 75 
1 25 
62 00 
11 95 
4 50 



$113 45 



By poultry sold *. 

By eggBSold.. — - 

By 40. fowls on liimd, at 75 bents 
By 2 tuxkoys ou liand, at $1 525 . 



$111 27 

64 56 
30 00 
2 50 



208 33 



Profit, 



94 88 



The profit of turkey-keeping, in the vicinity or within easy access of 
good markets, is freqtnenfly greater than that with chickens, but fewer 
examples have been published, Mr. W. A, Browning, of Connecticut, 
gives to Hearth and Home his account with eight hen-turkeys and one 
cock-turkey during 1869. He Raised 112 young turkeys, which were dis- 
posed of as follows: 

Sold at Tlianksgiving 29' weight 348| pounds, at 2?7 cents $94 16 

Sold at Christmas 71, weight l,072.pouiidSi at 25 cents ^ 268 00 

On hand Jannarf 1, 1870, 12, worth $2 oaeh,..-., 24 00 



Up to Juno 1, fed B Imsliols corn, worth $1 20 $9 60 

Up to JiUy 1, fed 4 bushels coru, worth <f 1 20 4 80 

Up to A^ngust 1, fed 6 bushels corn, worth $1 20. . 7 20 

Up to September 1, fed 10 bushels corn, worth $1 20 12 00 

Up to October 1, fed 20 bushels corn, worth $1 20. .... , 24 00 

Up to November 1, fed 35 buahela com, worth $1 20 , 42 00 

Up to December 1, fed 35 bushels corn, wortli 11 20 42 00 



Profit - , 244 56 

The Country Geiitleiuan publishes an account of the treatment of and 
profit from sixty-five hens md five cocks kept by a gentleman in Boston, 
ISevr York, most of the fowls being Brown Leghorns. They were, fed 
twice a day— in the morning, in winter, with beef scraps and meal, mixed 
with boiling water and allowed to cool, and in the afternoon with: whole 
corn. Their feed was always of the best quality, and ground oyster 
shells were always before them. From January 1, 1869, to January 1, 
1870, there was expended fdr feed for the seventy fowls, $157 and 
received for eggs and fowls sold and used $360 61, leaving a profit of 
$203 13 } or 12 90 for each fowl. In January, 1870, the sixty-five hens 
produced 950 egga, and in February 1,099, and the cost for feed during 
the time was little more than $13, or about 8 cents per dozen of eggs. 

Mr, J. W. Todd, of Vermillion, Ohio* reported to the Farmers' Club of 
the Ameriean Institute the result oi his experience during 1868 with 
fifty-six hens and four cocks, consisting of White Leghorn and Brahma. 
His statement is as follows : 615 dozens eggs, at 29 cents per dozen^ 
$178 35 y cost?of feed^ $30 ; profit on eggs, $148 35. From the same hens 
he also raised iiiSx^hiekens, which sold for $180 95 f expenses^ $80; profit 
on .chicken^; $100^5. ; -T^ net profits, $249 30. This is a pi^ of 
$4 Mi on fowl* Tfie same fiock produced from January 1 to April - 
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20, 1869, (110 days,) 480 dozens eggs, whicli at 25 cents per dozen 
amounted to $120. The cost of feed during the time was $20, leaving 
a profit of $100. The fowls were well fed with a variety of food, and 
had the best of care. In summer they ranged freely, and in winter they 
were divided into two or three lots and kept warm in a roomy building. 
Mr. Todd remarks that " there is much in feed as well as breed," a tru- 
ism which is applicable to all farm-stock. 

The profits of poultry-keeping, as shown in the preceding examples, 
are very great, and will appear surprising to those who have given no 
thought or attention to the business. Hens have been kept so long 
upon most farms as a matter of course and their products appropriated so 
generaily without credit, that their real value under careful and intelli- 
gent treatment is seldom duly considered. Objection may be made that 
no account is taken of the refuse of the kitchen and gleanings of the 
farm. It is true that these sources of food supply are valuable, and it 
is equally certain that they would otherwise be wasted, in a large 
measure. 

As an item of property, poultry has escaped attention in national and 
State enumerations, except in the census of the State of ^^ew York for 
1865, in which the value of live poultry on hand at the date of taking 
that census, and the value of eggs and poultry sold in 1804, are given 
separately. The value of the poultry owned was $1,858,797 97. The 
value of poultry sold was $1,228,043 96, most of which, undoubtedly, 
was for market fowls. The value of eggs sold was $1,303,010 07 ) 
making the value of eggs and poultry sold, $2,531,054 03. 

The cases reported above may be those of exceptional success. They 
certainly present the profit of poultry in a favorable light. Nineteen 
examples, in which the record includes a full year, each representing 
from 8 to 154 fowls, together aggregating 720, present a gross return of 
$2,013 59, or $2 80 for each fowl, of which a good proportion is profit, 
though the facts are not in every case so fully stated as to admit of an 
exact calculation of net profit. 

THE MOST POPULAR BREEDS. 

The profits of poultry-keeping being deriyed principally from two 
sources — the sale of eggs and of poultry, mostly chickens, in market, 
the question of breed is an important one. For eggs, it would seem 
that, with proper attention and care, the non-sitters are preferable ; but 
some of the varieties of non-sitters are not hardy, and the extra atten- 
tion such fowls require may be greater in cost than the enhanced value 
of their production. Fowls have been classified, not only in respect to 
their qualities of flesh and as layers, but also with a view to other char- 
acteristics. The following classification^ based on the statement of an 
experienced poultry firm in New York, is approved by Tegetmeier : 

1. Hardiness.— -5ar(?2/ : Brahmas, Houdans, Hamburgs, Creve- 
cceurs, Spanish, and Leghorns. Delicate : La Fleche, Polands, and Ban- 
tams. 

2. Quietude. — Domestic and quiet : Brahmas and Cochins. More 
vivacious : Spanish, Leghorns, and Dorkings. Active : Hamburgs and 
Grames. 

3. Size of birds. — Large : Brahmas, Cochins, La Fleche, Houdans, 
Orevecceurs, and Dorkings. Medium : Polands, Spanish, Leghorns, 
md Games. Small: Hamburgs and Sultans. Diminutive: Bantams 
ind Silkies. 
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4. Size of egtGS. — Layers of l<njrge eggs^ averaging about 7 to a pound : 
La Fleclie, Houdans, Crevecoeurs, and Black Spanish. Layers of medium 
eggs, averaging 8 to 9 to a pound : Leghorns^ Cochins, Brahmas, Po- 
lauds, Dorkings, Games, and Sultans. Layers of small eggs, averaging 
9 to 10 to a pound : Hainburgs. 

5. NmiBER OF EGGS. — Great layers : Hamburg's, Spanish, Leghorns, 
and Polands. 

6. Incubation. — Good sitters: Cochins, . Brahmas, Dorkings, and 
Games. Non-sitters : Houdans, Crevecoeurs, La Fleche, Spanish, Po- 
lands, Hamburgs, and Leghorns. 

7. Valuable for flesh. — Triiie tdble-hirds : La Fleche, Houdans, 
Cr^vecoeurs, and Dorkings. Flesli less juicy : Cochins and Brahmas. 

In confirmation of the opinion expressed above, concerning the supe- 
rior fecundity of the breeds named, the opinions of poultry breeders in 
various parts of the country, as recently expressed in communications 
to this Department, are annexed : 

Mr. Samuel J. Parker, of Westchester, Pennsylvania, says : ^'Leghorn, 
Spanish, and Hamburg fowls will lay more eggs in a year than the 
larger and more hardy varieties, they being non-sitters.^^ 

Mr. O. B. Hadwin, of Worcester, Ikassachusetts, says : " Hamburgs, 
Games, Leghorns, Spanish, Dominique, Bantams, or medium-sized fowjs, 
are the most prolific in eggs." 

Mr. William M. Leonard, of Belmont, New Hampshire, vice-president 
of the Merrimack Yalley Poultry Association, says : "I find the White 
Leghorns will lay more eggs in a year than any other breed of fowls." 

Mr. J. S. Gould, of Ithaca, New York, expresses the opinion that the 
Leghorns are the best layers. 

Mr. W. Kodman, of West Farms, New York, says : " There is little 
doubt that the Hamburgs, Silver- spangled and Black, are our best lay- 
ers, they being most hardy." 

Mr. Thomas Gould, of Aurora, New York, says : "I find none so good 
as the Hamburgs." 

Mr. A. W. Sawyer, of Sycamore, Illinois, says : "I consider the White 
Leghorns the best summer layers, and the Light Brahmas the best win- 
ter layers." 

Some, how^ever, prefer the Brahmas to any other breed for eggs, and 
this preference is expressed, generally, in the examples of cost and profit 
of poultry-keeping in the preceding pages. 

Mr. H. Bishop, of Springfield, Ohio, says; "I find full-blooded Light 
Brahmas the best for the production of eggs." 

Mr. Benjamin V. Brown, of Concord, Massachusetts, says : I am con- 
vinced, and it is the prevailing opinion in this vicinity, that Brahma- 
pootras are best for the production of eggs." 

Mr. L. A. Spalding, of Locki>ort, New York, says : "As egg-producers, 
the Brahmas are in the front rank, and commence to lay at six to seven 
months' old j and my first lot of sixteen laid in one year an average of 
140 eggs each." Mr. Spalding remarks that he finds no difficulty in 
breaking these fowls of the desire to sit. 

Mr. Leavitt, of New York, prefers the Brahmas, both for eggs and 
flesh, as they are hardy and cost less to keep than the best so-called 
egg-producing breeds. 

For market fowls the following is the testimony of the gentlemen just 
quoted : 

Mr. Brown says : " It is an established fact that the Brahmas are the 
best for market, on account of their size and fine appearance when 
dressed." 
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, Mr. Leonard : 1 find tlie Eralimas the best fowls to raise for market.'^ 
i Mr. J. S. Gould : " For market fovrls the Brahmas or the Hondans axe 
I best ; I am not quite sure which.'' 

Mr. Eodman prefers Dorkings and their crosses for the table. 
I Mr. Thomas GoukI: For a table or market fowl I think the silver- 
I gray Dorkings sui3erior to any other breed.'' 

Mr. Bishop, who raises chickens for market, says : "1 find fall-blooded 
Light Brahmas the best for market fowls." 

Mr. Spalding : " For the table the Brahma has no superior." 

Mr. Hadwin : "Brahmas, Dorkings, Javas, Cochins, with the larger 
native breeds and crosses, are the best flesh-producing fowls." 

Mr. Sawyer writes: 

I I think tbe Light Brahmas the best for market, for they are large fowLs, arc fine 
i large chicks at four to six months ohl, are easily reared, and are very hardy, I think 
the most so of any variety I have ever raised. AU things considered, the Light (pea- 
combed) Brahmas are the best fowls for the farmer to raise. They bear confinement 
well, and are raised with the least care of any breed I know. The Dorking fowls are 
considered in England the best tablo-fowl, but in this climate they have j)roved qnite 
tender and difficult to raise, requiring a great deal of care. 

For eggs and chickens, which are generally equally desired from 
fowls as usually kept upon farms, the testimony preponderates greatly 
in favor of the Brahmas ; for, in addition to being good flesh fowls, both 
as to weight and quality, they are good winter, and may be considered 
at least fair summer, layers 5 they are quiet, hardy, and come early to 
maturity. Other breeds, considered superior in quality of flesh, or as 
egg-producers, may be found more desirable, being raised with equal 
success in many localities. Generally, however, the Brahma is con- 
sidered the most profitable fowl for the farnl:er. 

OAPONIZING. 

Caponizing has been practiced but little in this country, the practice 
being now confined mostly to Pennsylvania and New Jersey. Mr. G. H. 
Leavitt, an experienced poultr^^-breeder of Few York, says that 95 per 
cent, of the capons raised are raised in Pennsylvania, and that the same 
proportion of experiments is successful. In most parts of this country 
the practice is unknown, even among those who breed fowls for market. 
;feoth cockerels and pullets may be caponized, the latter being called in 
$ vance poulardes. The effect of depriving them of reproductive powers 
is to cause them to fatten more easily, with less food ; it increases their 
^ze beyond what would otherwise be attained, and makes them more 
tender and more desirable for the table. So much superior are capons 
esteemed to be, that it is singular the practice is so limited. Mr. Bishop, 
of Springfield, Ohio, before quoted, says of capons: "The weight is 
increased one-third, and the meat is much finer.'^ Mr. Parker, of West 
Chester, Pennsylvania, says they command one-third more price than 
other market fowls. Mr. Kobert B. Engle, of Masonville, ISTew Jersey, 
who is qualified to speak from experience, says: "The operation is sim- 
jfle and easily performed. An expert in the business can castrate two 
hundred in a day, for which we pay four cents each. The capons fatten 
more readiJy than cocks, attain greater weight, and their flesh is much 
more tender ami juicy, and is better flavored, and consequently oom- 
e^and-s a higher price, which in Philadelphia and New Yorlc, as com- 
gfaff-ed with other prime chickens, is as 35 cents per pound are to 25 cents, 
^inGh prices I received yesterday (Februarys, 1871) in the Philadelphia 
diarket. The difference in price ranges from six to ten cents per pound, 
as to quality. * * I believe that if all roosters that are to be kept 
ontil full grown £ot market were projerly castrated it would enhance 
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their value from 30 to 40 per cent;' Mr. Eiigle gives the following 
memoranda of his sales in illustration of the superior market value of 
caponized fowls : Seventy-one pairs of capons sold in February and 
March, 1870, the crop of the previous summer, weighed 1,313 pounds. 
Amount received, $463 89. Average weight per pair, 18J pounds. 
Average price per pair, $G 53." Mr. Leavitt, of New York, also speaks 
highly of the increased value of capons over cockerels. 

Instruments for making capons may be purchased for $5 per set, and 
consist of a spring, with which the incision, made by a sharp knife, is 
Ivcpt open during the operation^ nippers and hook, with which to remove 
the covering of the testicles ; a tube containing a silk- worm gut, with 
which the connection of the testicle with the bird is severed, and a spoon 
for removing the severed parts. The operation may be performed with 
more simple implements, however ; as a sharp pocket-knife, a pair of 
forceps, a sharp-pointed hook, a horse-hair, and a teaspoon. The opera- 
tion is performed in the following manner, as described by those 
familiar with it : Confine the fowl to a table or board, left side down- 
ward, by weights, or by straps which will securely fasten the legs and 
wings, the latter being drawn well over the back, and the legs extended 
backward, the upper one drawn farthest out. The head and neck 
should be left free. The position of the confined fowl is denoted in the 

accompanying cut. Pluck the 
^7 feathers from a spot an inch 
/ and a half in diameter, near 
' the hip joint, and on a line 
from the hip to the shoulder 
joint. Draw the skin back, so 
that when left to itself again it 
will cover the wound in the flesh 
and make an incision between 
the last two ribs, commencing 
an inch from the back-bone 
and extending obliquely down- 
ward. The incision should 
be about an inch long, and 
only deep enough to separate the ribs, not wounding the intestines. 
The proper location for the incision is indicated by the line through the 
circle in the cut. The wound is kept open by a spring or otherwise for 
convenience of subsequent operations. Out open the membrane covering 
the intestines, with care, pushing them with the spoon forward toward 
the breast-bone first, if they are not sufticiently drawn up. The testicles 
will then be exposed to view. They are connected with the back and sides 
by cords and covered with a thin membrane. The membrane must b€ 
seized with the forceps or nippers and torn open with the hook, com 
mencing with the lower or left testicle, which is generally nearer the 
rump than the right one. Then introduce the tube containing the silk 
worm gut, or the horse-hair, with which to sever the connection of the 
testicle, using the bowl of the spoon when horse-hair is employed tc 
facilitate the operation, and with a sawing motion sever the chords. 
similar process is repeated Avith the right testicle, and then both, witl 
the blood around the wounds, are to be removed with the bowl of th( 
spoon. The left testicle should first be removed to prevent the blooc 
whi(?h may issue from it from covering the right one and rendering 
the operation more difficult. After the operation the skin must be drawi 
over the wound and a few stitches taken in it with fine linen thread 
after which the fowl may be released. 
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Caponiziug should be performed daring a warm spell and as soon as 
the sex of the fowls can be discerned, and should be preceded by fasting 
them twenty-four hours and followed by feeding immediately after the 
operation, and during twenty-four hours, at least, on soft food. The 
caponized fowls will eagerly partake of food, and will be restored to 
hetilth in a few days if the operation has been carefully performed. In 
making poulardes, it is sufficient merely to cut across the egg-tube with 
a sharp knife. 

STATISTICS OF POULTRY-KEEPING. 

The profit of poultry-keeping is shown, in the preceding pages, in 
the figures from the New York census, and in the individual examples 
cited, to be great. Some of the gentlemen who have furnished informa- 
tion for the present article assert that no other branch of rural husbandry 
is so profitable, considering the value of investments and the care be- 
stowed. The demand for poultry and eggs, for food, is always good, 
both at home and abroad. As yet but little in this line has been fur- 
nished by this country for exportation, the shipments in 1868 amounting 
to only 19,604 dozens eggs, valued at $5,865, and poultry, valued at 
$1,484, or $7,349 in all. 

In the Transactions of the California State Agricultural Society for 
1868-'69, Dr. Holden states that :^ew York City uses over four million 
dollars' worth of eggs each year. In nine months of the year 1869, 
however, the receipt of eggs in that city averaged about 1,000 barrels 
per day, a barrel containing 80 dozens, which, at 30 cents per dozen, 
amounts to $24,000 per day, or $8,760,000 per annum. It is probable 
that this supply was mostly used in the city. Boston uses half as many 
as New York; and Dr. Holden states also that Cincinnati annually 
exports twenty-five millions of eggs, and Stockton, California, about 
$300,000 worth of eggs and poultry. As very slight record of the 
poultry products of this country has been made, the statistics are 
meager. From October 14, 1869, to May 6, 1870, two buyers shipped 
to New York City, from the station at MasonviUe, Burlington County, 
New Jersey, 393,700 pounds, or nearly 197 tons of poultry, for which 
they paid the farmers of that vicinity not less than $95,000. Every 
country town easily accessible from our large cities is visited each year 
at the proper season by poultry buyers, who transmit to the city markets 
an immense aggregate amount of the surplus products of poultry-yards. 

England is said to have a constant investment in poultry of over fifty 
millions of dollars, and she is the largest importer of eggs and poultry. 
The number of eggs yearly sent from Ireland, through Dublin, to Eng- 
land, is stated to be over seventy millions ; almost equal to the average an- 
nual importation of eggs from all parts, from 1842 to 1847. During the 
succeeding five years the average annual importation was 103,000,000, 
being, in 1851, 115,526,236; and the London board of trade state the 
importations from France and Belgium, during the five years ending 
with 1857, to average 147,342,219. The numbers in the succeeding years, 
ending with 1861, averaged 163,581,140, the number in the last year 
being 203,313,310. The wholesale market price v^as eight cents per 
dozen, making the value of eggs imported that year $1,355,422. The 
quantity imported had increased in 1869 to 442,172,640, valued at 
$5,634,265, or 15f cents per dozen, and in 1870 to 430,842,240, valued at 
$5,510,400, or 15J cents per dozen. 

M. de Lavergne, a high agricultural authority in France, as quoted 
in the Transactions of the Eoyal Agricultural Society of England, esti- 
mated the value of eggs produced in France, in 1865, at $24,200,000, 
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the exportations amounting to twenty-five million francs, or $4,650,000. 
The same gentleman estimated the value of the poultry consumed to 
be the same as the value of eggs produced, making an aggD:"egate of 
eggs and poultry produced of $48,400,000. The investment in poultry 
in France is said to be over $75,000,000, or fifty per cent, greater than 
in Ed gland. 

It is apparent that great profit is to be derived from poultry keeping 
at small outlay of means. There is always a fair demand in our principal 
cities and towns, at least, for considerable supplies of the products of 
the poultry -yard, and there is no danger of an over-supply which will 
reduce the business to the point of unprofitableness. The fact that 
fat chickens may be produced as cheaply for the table as any other meat, 
is vforthy of consideration, in connection with their desirability as excel- 
lent food. The prices of prime poultry are almost alw^ays in advance 
of those of the best flesh of cattle, hogs and sheep, and it would be 
more frequently preferred by persons of small means iu our cities if it 
could be procured at an equal price. It is ihdeed probable that home 
markets, with remunerative prices, may always be had, as they certainly 
may now be, by all American farmers, and especially by those convenient 
to the larger towns, who may choose to give a fair outlay of money, 
timie^ and intelligence to poultry-keeping. 



THE TEXAS CATTLE TRADE. 

Among the important developments of our domestic commerce, fol- 
lowing closely upon the construction of the Pacific Railroads, is the Texas 
cattle trade, which has attained gigantic* proportions, within the past 
three years. Previously, with greater obstructions to travel and longer 
distances to market, it had a slow growth. In all the more densely pop- 
ulated communities of the civilized worlds the question of the continued 
supply of animal food long since assumed an important phase. Even 
on our own new continent, especially in the older settled portions on 
the Atlantic slope, the upward tendency of the meat market has long been 
remarked. If i)rices should continue to increase, as in the past few years, 
it requires no prophetic gift to foretell the transfer of animal food from 
the list of necessaries to that of the luxuries of life, attainable only by the 
middle or wealthier classes of society. The movements of population, the 
conditions of agriculture, and the developments of mechanical industry 
have been unfavorable to cheap meat production in the older States. lia 
the Southern States population has tended hitherto to settle in the river 
bottoms, leaving immense plateau and mountain regions available to 
cattle-raising, but the system of agriculture prevalent in that section 
previous to the war was not favorable to this branch of industry. Its 
capacities in this direction have not yet been developed, and conse- 
quently no relief from the pressure can be expected from that quarter. 
The irruption of cheap beef from the Southwest is, therefore, very timely 
and acceptable. 

Texas has been aptly designated the great cattle-hive of Kortli 
America. More than half a century ago, under inducements olfered 
by the Spanish colonial authorities in Mexico, the coast region from 
the Sabine to the Eio Grande, a level and fertile belt from thirty to 
siity miles broad, was settled by Spanish and American emigrants, wlio 
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brought with tliem tlieir native breeds of cattle, which, uiider remarkably 
favorable circumstances of climate and pasturage, amalgamated into a 
common stoct, combining in a larger degree the better points of the 
constituent breeds. Fp to the struggle for Texas independence the in- 
crease of these herds was remarkably rapid. In the disturbances aud 
social dislocations which then ensued, the western portion of this cattle 
region became almost depopulated, and the <iattle, for lack of owners, 
relapsed into a state of wildness. ' Social order was not finally reestab- 
lished till after the annexation of Te^Jas to the United States, and the 
treaty of peace with Mexico, in 1848. The cattle-raising industry then 
revived. The wild herds were either reclaimed by their former owners 
or appropriated by others. Large numbers were driven to eastern 
markets, but enough remained to stock immense ranches, on which a 
class of men of enterprise and resolute character have since organized 
a very thrifty pastoral industry. During the late rebellion the Texas 
cattle regions were but very slightly devastated by the ravages of war, 
which, on the contrary, greatly enhanced their prosperity by increasing 
the price of Texas beef. Its very large production has of late been 
rendered available to the public interest through the various lines of the 
Pacific Eailroad system. 

In the coast regions of Texas are found cattle lords whose animated * 
treasures surpass, in number and value, even the flocks and herds ot 
the gTcat man of Uz. The Santa Cabrutas ranch, on the Santa Ca- 
brutas Eiver, owned by Colonel Richard King, embraces 84,132 acres 
of land, stocked with 65,(K)0 cattle, 10,000 horses, 7,000 sheep, and 
8,000 goats. For the management of these immense herds, 300 Mexican 
herdsmen and 1,000 saddle-horses are held in constant requisition. 
Colonel King each year brands 12,000 calves, and sells 1^,000 fat cattle, 
constantly investing the surplus proceeds in stock cattle. O^Conner'^ 
ranch, twenty miles below Goliad, on the San Antonio River, in 1862 
contained over 40,000 cattle ; during that year on this estate 12,000 
calves were branded, and $80,000 realized by the sale of cattle. This 
enterprise was inaugurated ten years previously, with 1,500 cattle. The 
Rolideaux ranch, between the Ij^ueces and Rio Grande Rivers, owned 
by Mr. Kennedy, is a fertile peninsula of 142,840 acres, jutting 
out into the Gulf of Mexico, the isthmus being secured by thirty miles ot 
plank fence, guarded at intervals of three miles by herdsmen's ranches. 
It already contains 30,000 beef cattle, besides large numbers of other 
stock. Other magnificent cattle-herds might be enumerated. 

The net increase of cattle in this region has been estimated as high 
as 25 per cent, per annum prior to the opening of the Texas cattte trade. 
Turning his animals loose to graze at will over a range of country often 
fifty miles square, covered with nutritious grasses, in a genial climate, 
in which shelter is unnecessary, the Texas stock-raiser confines his care 
to the identification and marketing of his animals. For the former pur- 
pose the stockmen of the neighboring ranches assemble semi-annually 
in considerable force, to scour the country for the purpose of branding 
the calves, the ownership of which is determined by the brand borne 
by the cows they follow or suck. 

This stock business, which has thus grown up from small beginnings, 
now amounts to a magnificent industry, the product of whioh reaches 
our most distant markets. Its conditions, both economical and produc- 
tive, have been gradually changing with the growth of our resources. 
For several years after the annexation of Texas to the United States, 
the domestic market ruled very low. Stock cattle brought not over $4 
or $5 per head, while beeves fattened £or market did not command 
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more than double tliese prices. These rates, however, were abundantly 
remunerative under the conditions of cheap production then subsisting. 
When steamers began to touch at different points on the coast, and to 
ship beeves on the hoof to JSTew Orleans and to other eastern and northern 
markets, the stock-raisers near the seaboard were soon able to reahze 
double the rates above named. During the later years of the rebel- 
lion, the blockade of the coast and of the Mississippi Elver, by the 
Union forces, cut ofi* nearly all access to markets ; but since the return 
of peace, and especially since th0 opening of the so-called Texas cattle- 
trade, prices liave been constantly advancing. At a convention of 
Texas cattle-raisers, held in Live Oak County during the last autumn, 
the following tariff of prices was fixed, viz : For first-class animals, $18 
per head ; second class, $15 ; third class, $11. 

The extension of crop raising agricultural settlements in the coast 
regions seriously deranged the conditions of cheap i)roduction of cattle, 
by raising the value of land and by restricting the range of free pasture. 
The stock business was then extended northward to the central region of 
high rolling prairies and even to the plateaus of Northern Texas, locali- 
ties scarcely less congenial to this attractive industry than even the rich 
plains of the coast. They present large areas tolerably well watered, 
> and sufficiently weU timbered for the wants of the stock-raiser. The 
climate is mild and salubrious. The soil is a rich black mold, yielding, 
to a very imperfect culture, large crops of cereals and fruits. In their 
wild state the i^rairies are covered with excellent grasses, and already 
teed large herds of cattle, bearing the brands of different owners. 
Immense quantities of beef are annually lost, like the w^aste -wood of 
the forest, for lack of means of preserving it. Hides rot on the ground 
for lack of tanneries, and because of the great cost of transportation 
to market, while imported leather is scarce and dear. Industry and trade 
are still in a very rudimentary condition^ society being yet in a forma- 
tive state. 

Stock-raisers are found in this region with herds rivaling those of the 
coast. Eighteen years ago Mr. John Hitson was toiling amid the timber of 
Ehea County, Tennessee, to clear a little land for corn and wheat. Dis- 
gusted at the prospect of spending a lifetime in merely winning a foot- 
hold for future labor, he sold his land, and with GO cows and 9 brood 
mares emigrated to what is now Palo Pinto County, on the Brogus 
Eiver. He now owns 50,000 acres of land and as many cattle. Mr. John 
Chisholmowns 30,000 head, Mr. G. W. Slaughter 20,000, Coggins & Parks 
20,000, Lacy & Coleman 13,000, Mr. Martin Childers 10,000. A large num- 
ber of smaller but still very considerable herds, the product of a few 
years of intelligent enterprise, are reported in these regions, showing a 
rapid growth in the cattle industry, and a capacity for still greater 
expansion. 

The number of cattle in Texas in 1870 is estimated at about 4 to 1 of 
the population ; whereas, in the three great States of Ohio, Pennsyl- 
vania, and New York, the proportion is reversed. Texas is supposed 
to contain at least 3,000,000 bcQf cattle, besides 600,000 cows. There 
are annually raised and branded about 750,000 calves. From this 
basis of production, it is a question how long the demands of the present 
cattle- jnarket can be met. The impression is beginning to prevail that the 
enormous exportation both of stock cattle and of fat beeves has meas- 
urably curtailed j)roduction. To such an extent has this movement 
increased, that even yearlings are now driven to the pastiwes of Colorado 
and Kansas to fatten for eastern markets. The great demand for stock 
has also induced the occupancy pf ill- watered districts, resulting Jn a 
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large loss of auimaLs by thirst. It seems probable that the capacities of 
the system hitherto pursued arq about exhausted, and that more careful 
aud economical methods and more scientific principles must be intro- 
duced into the business to enable it to meet the growing demand upon 
it. The ideas of the present race of stock-raisers, it is charged, are 
ultra-conservative and hostile to the introduction of improvements 5 
but the rapid extension of railroad facilities into Texas will enforce 
an entire reorganization of this industry. The great primary depot 
of the Texas cattle trade is now at the Abilene Station, on the Kan- 
sas Eiver, one- hundred and sixty miles west of the Missouri Eiver, 
four hundred and forty from St. Louis, and six hundred and seventy 
from Chicago. The special advantages of this locality were found in its 
admirable facilities for i^asturing large herds of cattle beyond the set- 
tled portion of Kansas, upon a leading railroad route. The herds from 
Texas, however carefully driven, must necessarily arrive, <after a march 
of seven hundred miles, in a very impoverished condition, while very 
many herds are driven without intelligent regard to the condition of 
the animals. From six to nine months' feeding in the genial climate, 
and abundant, well-watered pastures of this locality, where the plague 
of insects is unknown, is required to fit the stock for market. The ship- 
ments of cattle on the Kansas Pacific Railroad for the four years past 
are stated by Mr. A. Anderson, the general superintendent, in a letter 
to this Department dated December 17, 1870, as follows: In 1867, 
30,000 head ; 1868, 57,000 ; 1869, 47,000 ; 1870, 125,000. Of these aggre- 
gates he estimates that 97 to 98 per cent, were Texas cattle. The decline 
of shipments in 1869, as compared with 1868, was due to the statute of 
Illinois prohibiting the introduction of Texas cattle into that State 
during certain seasons of the year. The arrivals of cattle of all grades 
at the various stock-yards along the line of this road, during 1870, prob- 
ably amounted to about 150,000. 

The Union Pacific Eailroad has made strong efforts to attract a por- 
tion of this trade by establishing at Schuyler, twenty-five miles west of 
Omaha, special facilities for the shipment of cattle, and by lowering the 
tariff of transportation charges. !N^ot withstanding the two hundred miles 
additional drive, as compared with Abilene, the business at this point has 
attained unexpected dimensions. Under date of December 16, 1870, Mr. 
T. E, Sickels, general superintendent Union Pacific litiilroad, reports 
to this Department the shipment of 10,234 Texas cattle in 1870, besides 
9,110 western cattle. The total shipment of any previous year was less 
than 500. It is thought that the local demands of Nebraska, Iowa, 
Minnesota, and Dakota will greatly enlarge this trade. 

Baxter Springs, in Southeastern Kansas, on the Missouri Eiver, Fort 
Scott and Gulf Eailroad, promises to become a formidable rival to Abi- 
lene in this Texas cattle trade. Mr. B. S. Henning, superintendent, under 
date of December 15, 1870, reiK)rts to this Department the shipment 
of 85,000 head subsequent to June 1, 1870, the date at which the road 
was opened to Baxter Springs. This point is located one hundred and 
fifty-nine miles from Kansas City, and four hundred and forty-one from 
St. Louis, by the Missouri Pacific Eailroad. The extension of the At- 
lantic and Pacific Eailroad, now completed to Pierce City, two hundred 
and ninety -one miles from St. Louis, and at no great distance from 
Baxter Springs, wdll soon open a much shorter route to this traffic. In 
fact, this latter route, according to the statement to this Department ot 
Mr. W. H. Paniarche, superintendent, dated December 16, 1870, gave 
transportation to 7,520 head of cattle in 1869, and to 40,960 head in 
1870, of which latter aggregate 20,000 were known as Texas and Indian 
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cattle. Mr. W. H. Downes, general Buperintendent of tlie central branch 
Union Pacific Eailroad, reports the shipments of cattle over that line, 
in 1870, at 112 car-loads, or, at an average of 20 head per car-load, 2,240 
head. This road is completed from Atchison to Waterville, Kansas, one 
hundred miles. 

The general northward movement of Texas cattle during 187 0 is va- 
riously estimated between 100,000 and 200,000 head. The aggregate 
shipments of the five raih oad lines above mentioned were 232,000. How 
large a portion of these cattle were from the Indian Territory there is 
no means of determining, inasmnch as these are consolidated with the 
Texas cattle in all the reports. The estimates quoted do not appear to 
be extravagant. The cattle brought to market by these lines of trans- 
portation are trom Northern or Central Texas, those of the coast regions 
findiug a more eligible market by sea. They were bought by the herd 
in Texas during 1870 at about the following prices, viz : Beef cattle, $11 
per head ; milch cows, $G 5 three-year olds, $7 ; tw^o-year olds, $4 ; 
yearlings, $2 50. When only beef cattle were bought, the prices ranged 
higher, averaging from $12 to $14 per head. The average drive to 
Abilene^ seven hundred miles, occupies about two months, and costs 
about $^ per head, besides a margin of 20 per cent, for stampeding, 
stealing, 4&c. Arriving at Abilene in tolerable order, a mixed drove 
will command about the following prices, viz : Beef cattle, $20 per head ; 
milch cows, $12; three-year olds, $10; two-year olds, $8 ; yearlings, 
$5. After grazing through the summer, their market value is advanced 
20 to 25 per cent. Beef cattle, well matured for market, readily com- 
mand $25 per head. 

Chicago has largely controlled the Texas cattle trade since its inaugu- 
ration, but St. Louis is organizing a formidable competition, with the 
advantage of shorter lines, of communication with the cattle regions. It 
is e\ideut that the present arrangements .of the traffic are mostly pro- 
visional and temporary. This great mass of production cannot remain 
dependent nx^on the present im]>erfect outlets to market. The monop- 
oly of transportation, now enjoyed by the Kansas Pacific Bailroad and 
its connections, will be broken u^) when the southwestern lines, now in 
progress, shall have been completed. Cattle shipments to eastern mar- 
kets, over these shorter lines, will be preferable to those over the long 
elbow-routes through Chicago and St. Louis. 

The prices of beef on the hoof in the Kew York market during the 
first ten months of 1870 averaged about 8 cents per pound, or about 
double the rates ruling in Chicago and St. Louis. The animals average 
about 900 ponnds, representing a valuation of $72, and costing the im- 
porter about $55 per head — a profit of about 30 per cent., counting ail 
incidental and unavoidable risks. In the St. Louis and Chicago markets 
the Texas steer represents a value of about $31 50 per head, at 3J per 
pound. The expense of bringing him to the abattoir of those cities it^ 
about $23, leaving a profit of $8 50, or nearly 40 per cent. Chicago live- 
stock reports mention the fact that Texas cattle lose less weight in dress 
ing than Illinois cattle, and can, therefore, be sold at finer margins tc 
carcass-butchers. Beef-packers assert their superiority for packing tc 
the rough, coarse stock previously imported from west of the Missouri 
Eiver, being finer-grained, richer, and more tender. Their hides are 
also worth from 15 to 20 per cent, more, and their yield of tallow ii? 
larger. 

The Chicago live-stock reports, during the latter half of 1870, repre 
sent a continued and increasing i^ressure of Texas cattle upon the mar 
ket. The extreme range of prices has been between $2, and $7 per hun 
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dred pounds, for tliin stock cattle and for well-matured fat beeves, re- 
spectively. In the lower grades Texas cattle have mainly monopo- 
lized the market. The low prices caused by this abundant supply 
have influenced all the markets in the country. In the opinion of intel- 
ligent cattle dealers in Chicago, the immense cattle irruption from the 
Southwest has alone prevented the average price of beef, live weight, 
from ruling as high as 12 cents per pound in the eastern markets. Com- 
plaints have been heard from even 'New England farmers of their being 
compelled to accept lower prices than had been anticipated. There is 
scarcely room to doubt that the Texas cattle trade has been overdone, 
and that the late abundant supply has been secured at the cost of a 
crippled production in the future. 

The influence of the Texas cattle trade has hitherto operated as a dis- 
turbing force, deranging, to some extent, old arrangements of supply 
and demand in the markets general^. Some of its results upon the 
meat production and supply of the country are already foreshadowed. 
The States north of the Ohio have hitherto furnished the main supply' 
of animal food to the eastern markets- If the present conditions of 
cheap beef production in Texas should be perpetuated, or if the grazing 
capacities of our great central mountain region should be speedily de- 
veloped, of which there is now ample promise, those States will be com- 
pelled to yield entirely the production of lower grades of beef. The 
extension of railroad facilities is constantly enlargmg the area of pas- 
turage immediately available for cheap beef production. In the case 
of Texas cattle, many drawbacks to the ti-ade will be remov^ed. The 
long drive of seven hundred miles will be abandoned. Farmers, upon 
land costing from $20 to $200 per acre, in climates requiring four or five 
months' winter feeding, cannot compete with stock-raisers operating un- 
der a sky that demands no shelter, and upon a soil yielding perennial 

i supplies of green food where laud is now so cheap that a single stock- 

I farm includes a whole county. 

! The farmers of the Northwest must secure more valuable breeds of 
stock. They must select animals which, with the same acreage of sum- 
j mer pasture and the same amount of winter feeding, Yfiil yield beef in 
greater quantity, of finer quality, and of higher market value, 
j The more intelligent cattle-raisers in the older States have already 
j anticipated this necessity by supplanting their common stocks with im- 
[ proved breeds of cattle. The pressure of circumstances will drive the 
farming interest generally in the wake of these pioneers, and a speedy 
demand for superior animals may be expected. In the next ten years 
j we may anticiijate an immense improvement in the stocks of the i^^orth- 
iwest. For such there is no danger of a failing market. While wealth, 
[under our free civilization, is accumulating and diffusing itself through 
jmore numerous classes of society, the demand for better food will keep 
pace with any improvement in production that may be made. In this 
bi-anch of the business, Texas cattle-raisers, under their present condi- 
tions of production, can offer but slight competition. To raise the finer 
ibreeds of cattle will involve a revolution in their whole system. It is 
one thing to send out, from time to time, gangs of Mexican vaqueros to 
lasso and drive in the si^ontaneous products of wide, unoccupied wastes 
of rich pasture, but entirely another thing to operate within narrower 
limits, and to develop the latent resources of nature by a scientific ap- 
plication of her higher laws. It is unreasonable to expect a sudden 
change in the loose methods of production now employed in the South- 
west ; but the time is coming when such a change will be a ne(iessity. 
The pressure of population ^d the rise in the value of land will soon 
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demand greater economy of resources. Wide-spread pastures will be 
restricted by farming inclosures, and the ability to produce coarse beef 
at low prices, without any of the expenses of the Northern and Western 
stock-grower, and with less scientilic intelligence, will no longer exist. 

The Texas cattle trade has its evils, which should be ameliorated. 
The transportation of cattle for great distances by rail involves many 
abuses. Healthy animals suddenly removed from the free range of pas- 
ture and crowded into cattle-cars, kept standing for days and nights in 
an uncomfortable posture, deprived of food and rest; worried and con- 
fused by the constant roar of machinery, cannot long preserve their 
healthful condition. In the hot summer months, bodily exhalations 
create an intensely mephitic atmosphere ; the jarring, unequal move- 
ments of the cars jostle the animals against each other, injuring their 
limbs, abrading their flesh, and adding cutaneous and muscular inflam- 
mations to the other evils of this " middle passage." 

Different State legislatures have attempted to relieve these difficulties 
by special enactments. New York forbids the confinement of live-stock 
for longer consecutive periods than twenty-eight hours, without intervals 
of ten hours for rest. Inventive genius is also devising more comforta- 
ble cattle-cars. It can render the most effective service in the per- 
fection of refrigerator cars, whereby the animal may be slaughtered 
on his native soil, and the meat sent to distant markets, preserved 
by artificial refrigeration perfectly fresh and untainted. This method 
has alread^^ been successfully inaugurated in some portions of the 
country, and there is but little doubt of its general introduction when 
the requisite machinery shall have been devised and constructed. 

This improvement is now urged by that noble institution, the "Ameri- 
can Society for the Prevention of Cruelty to Animals.'' This body de- 
serves the gratitude of the public for its fearless and disinterested 
exposure of the abominations of the New York abattoirs, ventilating not 
only the cruelty to animals, but also the frauds perpetrated ui)on the 
public. Evils of this character, however, intrenched as they are in the 
inveterate selfishness of interested classes, can be alleviated only to a 
slight extent by moral or even legal suasion. A change in the method 
of marketing beef will remove the abuses complained of by removing 
the opportunity for their perpetration. The public will hail with genu- 
ine satisfaction that revolution in the beef trade which secures the 
slaughter of the animal in his native pasture, and the transportation ot 
healthy beef in refrigerator cars. 



EPIZOOTIC APHTHiE. 

NATUKE OF THE DISEASE. 

This contagious malady of stock belongs to the class of zymoti( 
diseases, or, in other words, it is caused, like specific fevers generally, b;; 
the introduction into the system of a poison germ, which propagate; 
itself, and increases in the blood and tissues in a manner allied to th( 
growth of a ferment in a saccharine solution. During this reproductioi 
of the virus in such fevers, the system passes through a series of sue 
cessive stages of disease, the nature and duration of which are deter 
mined by the character of the particular poison taken in, and durin/ 
which the poison germs (contagious principles) are given .off abundantl; 
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by one or other or all of the secreting surfiices. Hence, like other 
zymotic diseases, this is altogether specific in its cause, its nature, and 
its mode of propagation. As known in Western Europe and America, 
this disease is invariably due to a virus or contagion thrown off by some 
animal suliering from the disease; it is always manifested by a slight 
preliminary fever, and a. period of eruption and decline, and these arc 
respectively of constant and Avell-detined duration. These different 
periods of the disease are characterized by varied manifestations. The 
tirst period is thtit of incxibation^ during which the poison germs are in 
the body of the animal, and propagating themselves there,' but have 
not yet affected the constitution so as to impair the functions, or give 
rise to the more manifest symptoms of illness. Toward the end of this 
period, hovvever, the thermometer shows an increase of temperature, in 
the interior of the body, of about two degrees beyond the natural 
standard. This period lasts twenty-four to forty-eight hours, though in 
rare cases it may apparently extend to a week. " 

It is followed by the period of eruption^ which is first manifested by the 
redness, heat, and tenderness of the udder and teats, of the space 
between the hoofs, and of the membrane of the mouth. In the course 
of one day more, these parts are found to be the seat of numerous hem- 
isi)heiical elevations or blisters, caused by the effusion of a clear yel- 
lowish fluid from the blood-vessels beneath the cuticle or scarfskin. 
These increase in size for the next two or three days, burst, and dry up. 

The period of decline is marked by the drying and scabbing over of 
the sores caused by the rupture of the blisters, and by the reproduction 
of the lost cuticular covering or scarfskin. The elevated temperature, 
which had declined somewhat on the appearance of the blisters, now 
entirely subsides, unless maintained by exposure, or the irritation of 
the sores by dirt or other bodies. This period has passed and the 
disease is at an end by the fifteenth day, in favorable cases. 

CAUSES. 

The only known cause of itself: capable of inducing the disease is 
contagion, or contact of a sound animal with the virus discharged from 
the sores of an aphthous patient. Many accessory causes may be named^ 
such as a wet, muddy season, which insures the contact of the virus 
deposited on the soil with the skin about the top of the hoofs; the accu- 
mulation of cattle in large fairs or markets ; the aggregation of large 
numbers of live stock for the supply of armies in the "field ; travel of 
stock by rail or road, and the like. Yet these are but means of the 
diffusion of the poison, while no one of them, nor all taken together, 
ean call the disease into existence where the poison is not already 
present. Though prevalent extensively in Europe during or after almost 
3very great war since 1695, it did not reach Great Britain till 1830, when 
it was brought by some Dutch cattle imported into London. In the same 
year it was brought by Dutch cattle to Cork, Ireland 5 and, as free trade 
n continental cattle was established four years after, it has been since 
steadily maintained by the constant importations. In 1841 it is first 
^eported in Denmark, a country T^hich breeds its own stock, and rarely 
mports any. Last year appears to have been the first time it appeared 
>n American soil, and it has not yet reached the great stock ranges of 
iustralia. ^In Great Britain it spreads widely every year, after the 
»Teat autumn markets, in which home and foreign store caitle mix freely, 
tnd yet there are in that country many breeding districts into which 
trange stock are never taken, and where the disease has not yet pen- 
23 A 
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etrated. It prevails very frequently on cattle dealers' ferins in tlie same 
country. 

Such comprebensive facts as these narrov^ the list of real causes down 
to the simple contact of the virus with a healthy animal. This virus, how- 
ever, is perhaps the most conta^i^ious known. It is often carried on the 
clothes, boots, and hands of men ; on the fibers of hay or straw; pre- 
served on the walls, floors, mangers, and other fittings of buildings ; on 
stable utensils ; in yards, parks, roads, and railroad cars ; on drinking 
troughs ; pr it may I?e carried on the legs or bodies of dogs, chickens, 
rats, and other animals which themselves escape the infliction. In shorty 
any solid body may retain, and be a bearer of, this contagion. Fortu- 
nately, it does not spread to any extent in the atmosphere. Nothing is 
more common than to find a herd on one side of a road struck down 
by the disease, while another in a field on the opposite side of the road 
remains perfectly healthy. It may be carried by a p rong wind in th6 
form of the virulent saliva, or the virus may dry up on light bodies, 
such as paper, hay, &c., which are afterward boine olt by the v/ind. It 
may be carried by men or animals, or by water running from the diseased 
to the healthy lot,* but, in. the absence of such agencies, the breadth 
of a common road is amply sufficient to circumscribe the disease. 

RELATIVE SUSCEPTIBILITY OF DIFFERENT AKmiiLS. 

Cloven -footed animals appear to be the natural victims of this disease, 
and all species are about equally obnoxious to its attacks ,• but it may be 
communicated to many if not all other warm-blooded animals by inocula- 
tion or by contact of the virulent discharges w ith their rnucous mem- 
branes. 

Its transmission to man has been noticed during almost every great 
outbreak since that of 1695. It has been reported, among others, by 
Valentine, Nadberny, Levitzky, Kolb, Hertwig, Rayer, Bosquet, Londe, 
Levigny, Dundussy, Hubner, Holmes, Balfour, Karkeek, and Watson. 
Cases of the disease in man have been seen in Albany m\d jit South Do- 
ver, Dutchess County, New York, during tire present outbreak. It shows 
itself in man by slight feverishnesS, and the formation on the tongue 
and inside the lips and cheeks, and sometimes on the hands, of small 
blisters, rarely amounting to the bulk of a lentil. In children and young- 
animals, feeding exclusively on milk, diarrhoea and fatal inflammation of 
the stomach and bowels occasionally supervene. It is farther to be 
dreaded that the malady, gaining a lasting hold on the dairies of our 
large cities, may swell the lists of mortality of the infant population by 
inducing those fatal diarrhoeas and enteritis reported by Hubner, Bal- 
four, and Watson. 

Its existence iu'liorses is reported by Sagar, Cleaver, and Laubender. 
but the susceptibility of the soliped is very slight, and he can probably 
Ipe affected only by inoculation. 

In chickens it has been frequently noticed — amo ig others, by Hennicke 
Sagar, Lamberlicchi, Dickens, and Youatt. Chickens were attacked ii 
Deci^mber, 1870, on the farm of Mr. Eighmie, La Grange, Dutches^ 
County, I^ew York. Drinking the castaway milk is probably the com 
mon cause. Dogs and cats have been noticed by Lagar, Younghusband 
ai; 1 others, to suffer from drinking the milk. A shepherd's dog at Mr 
Ei: -imie's suffered from the disease, and another, Mr. Preston's, Soutl 
Dover, New York, had only partially recovered when seen by the writer 

SYMPTOMS. 

The victims may usually be picked out fi^om a herd, twelve to twenty 
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fonr bonrs before tli©y show distinct signs of the disease, by the increase 
of temperature indicated by a clinical thermometer introduced into the 
rectum and retained there for three minutes. 

In cattle the eruption may be concentrated on the mouth, (including 
the muzzle and nostrils,) on the udder and teats, or on the space between 
the hoofs, though it usually attacks all of these parts simultaneously, 
and in rare cases even extends to the general integument or to the m"u^ 
cons membrane of the throat, stomach, and bowels, or other internal 
organs. The symptoms are slight shivering or roughness of the coat, 
neglect of feeding and rumination, redness, heat, swelling and tender- 
ness of the pasterns, teats, and moutb, arching of the back, and a 
crouching, hesitating gait, accumulation of a white froth around the 
margin of the lips, and a loud smacking noise made by the tongue and 
lips. On the second or third day the blisters maybe seen on the gums, 
on the dental pad behind the upper lip, on the tongue, on the teats, and 
around the upper borders of the hoofs and between them. In twenty- 
four to tliirty-six hours more. (sometimes at once) these burst, the cuti- 
cle is detacbed, and raw pink sores are left, most noticeable on the 
mouth and teats. With care the process of healing goes on rapidly, and 
is completed about the fifteenth day. Complications are rare, unless as 
the result of neglect, and consist in inflammation and loss of the udder ; 
extensive formation of matter beneath the hoofs, causing them to be 
shed; extension of disease to the sinews, bones, and joints of the 
foot, with widespread destruction of parts; eruption on the stomach or 
bowels, with dangerous or fatal inflammation ; or implication of the 
womb with abortion or long-continued weakening discharges. 

In sheep the feet are mainly affected, and the malady bears a stroijg 
resemblance to foot rot, and, under neglect, may merge into this. 

SwiTie also suffer severely in the feet, and, as they are too commonly 
neglected and left on mud and filth, shedding of the hoofs is frequent. 
When the mouth suffers they champ the jaws, and fxothv saliva coiiecta 
around the lips; 

LOSSES occasio:nsb by the disease. 

These can only be estimated by considering that every ruminating 
animal and hog exposed to the poison will abnost invariably contract the 
disease; also, that the poison may be dried up in bams and elsewhere 
without losing its vitality or virulence, and thus be preserved for months 
and years. The depreciation of ordinary store and feeding stock, which 
have passed through the affection, may be approximately stated at S5 
to $10 per bead— sheep and svvine at relatively smaller amounts; bui 
for dairy stock no such low estimates can be accepted. There is first, 
the loss of the milk for thirty days, $25 to $30 per head. .Several 
Dutchess County farmers were losing at the rate of $20 per day, oi 
$600 per month, from this cause alone, at the time of our visit. Then 
there are the frequent consequences of loss of the bag, or of the hoofs, abor- 
tions, and chronic discharges from the womb, which unfit the subjects 
for dairy purposes ; and, lastly, internal complications and fatal results. 
Such results imply serious losses for inrdividuals, counties, or States ; but 
the great danger lies in the possible migration of the disease out west, 
and its final diffusion throughout the States. This is much less 
unlikely than was its importation from Europe nine months ago. 
We had then the safeguard of restriction on direct imi>ortation ; but 
now let a valuable Short-horn be sent from Massachusetts, or New York^ 
to Mhinesota, Illinois, Missouri, Kansas, or Texas; let him contract the 
disease on the rgads or railroad-cars, and convey it to the stock among 
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wMch lie is sent, and the chaneeis sxe ths>t all the more eastern States 
will suffer in turn. The aggregate loss In such a case would beyirtu- 
ally incalculable, and if the ^sease gained a permanent fpoting among 
us it would be liable to recur more or less widely at intervals of a few 
years. 

OEiaiN QiF TlffiE 3?EESENT OUTBBEAK IN AMEjSICIA. 

Though no unbroken chain of evidence concerning the source of the 
present outbreak is forthcoming, no one acquainted with the nature of 
the disease cati for a motaent doubt that it was imported from Europe. 
Though certainly pre^Miiig in Central Europe for near-ly two centurie^j 
it reached Great Britain only in 183Dj Denmark in 1841, and America 
in l870v ]^oatmosph#ic or climatic chiiages would a<>count fqpr such 
restdts. I>isemei like inflnmza, which appear to be due to stt^h vi- 
cissitudes., sw^pi over simultaneously j or nearly so, our continents and 
islands, and even ships in inid-ooean,, whereas this is circumscnbed^^^f^^^ 
centuries by a narrow sea, or well- guarded neck of land, and crd^ses 
only when the victims are allowed to j)ass. Moreover, in each of thes^ 
cases a definite importation can be traced. Confining our remai'ks to 
the case of America, we have before us all the facts of our importation 
of the disease from England, in 1870. ^ot being at liberty to mention 
names^ wMch^woi^ftd Si^e n^ purpose, we can merely state th^at 
cattle- siiipped^l^^ August j showed sigm df JKe 

disfe^^#3ieiL 1^ it on the^'^#a&ti^ 

iSfii^^ail^^ stock tooiig which tfeey 

wire:|>laefed off i^^ Whether it spread from this 

point, or whether there was another importation, there is no evidence to 
show. Its existence at Oriskany, Oneida County, :2irew York, was re- 
ported in September about the time of the State agTicultural show at 
XJtica, supposed to have been brought by Canadian cattle, but subse- 
quent inquiry has failed to aftbrd anything niore- than report for this 
alleged origin. At different times from the 15th of November to the 7tTi 
of December it was brought into Dutchess County, iJTew York, by live 
separate droves from Albanyj which :had been carried last on the 
Ne# York Oeritfal and caused great 

lpss0s ai-t Amehia, Paifv^lingj and La Grange, 

feoin 0ut^ it was conveyed into Connecticut, and ipiSisM 

widely iii^Tew MiifbMy Sherms^^ From Albany it was con^ 

veyed in a 4rove to ;H^^ and spreiad in' 

the towns of Hadley, ®^ ' Cat- 

tle &oni idbaiiy also opnvey# t^^ Brightony MassacEiisett^ 

and spread it extensiveiy arbund Boston , at Concord, Ipswich ^ Sewbttrj- 
port, Acton,: JSlid isome poinfe into 2^ 

stee. It jiaS mo^^^ a footing in Bensseliier County, 

JS^^Yortl ' 

' TREATMENT. 

^ Keepii^ the l>owels open by 

soft^ dMi^ -^r, if^J^^ nourishing 
giSi^ if the^a^ seat of eruption 

scrtipnilim preparations for 

tMi3!#6 c^;^^ passes through itsl 

siidcj^^ fifteen days^i^tfi^; 

fime-^a^^^^^^ that a cure can be effect^^F 

A dry fldor must be seciired, with perfect cleanliness, andthe sores iife^y; 
Ire -washed daUy with a preparation of one part of carbolic acid dis- 
htuidreii parts of water. For the .teats, gly<ierihe 
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may advantageously replace the water. The milk must be fully with- 
drawn, using a silver milking-tube if the teats are sore and the cow 
restive. 

PREVENTION. 

Importation of ruminants and swine from all countries where it exists 
should be allowed only under the restrictions of a week's quarantine, 
examination by a competent veterinary surgeon, and sponging of the 
skin with a solution of carbolic acid. 

Diseased stock should be carefully secluded, together with infected 
barns, yards, fields, fodder, rugs, buckets, and other utensils. One 
person should be appointed to attend to them, and forbidden to go 
near other stock, and even to cross a road or other place frequented by 
stock, until he has washed his boots with the carbolic-acid solution. 
All other persons and animals should be excluded. Inspectors should 
wash and disinfect on leaving. 

Infected roads should be closed for a month at least. In infected 
countries or districts, all movement of live stock (cattle, sheep, and 
swine) should be prohibited except under a written permit from the 
local authority, who should assure himself of their soundness before 
granting it 

Eailroad-cars, yards, and loading-banks on which diseased stock have 
been should be well washed or scraped, and then thickly sprinkled with 
carbolic acid. 

A similar thorough disinfection of infected buildings, yards, utensils, 
rugs, &c., is equally essential. Manure should be removed, and plowed 
under by horses. 

No new stock should be brought on the same premises until after 
thorough disinfection, nor upon infected fields until one or more months 
after the last sick animal has left. 

While the disease prevails in the same State, or in an adjacent one, 
newly purchased stock should be placed on quarantine, iu a separate 
building or park, with separate attendants, for a fortnight after pur- 
chase. 

During the prevalence of the disease the milk cannot be safely used, 
but to young animals it may be given with impunity if it has first been 
boiled. 



STRUCTURE AND DISEASES OF THE HORSE'S FOOT. 

Probably more than $500,000,000 are invested in the horse stock of 
the United States. This value is exceeded only by that of cattle by a 
small percentage^ The average value per animal is not far from $75. 
This low value results, in part, from including iu the calculation animals 
of all ages, and all degrees of health and soundness. Without doubt 
one great cause of this low average value is the wide-spread careless- 
ness that obtains among farmers in regard to breeding. The idea that 
" a colt is a colt," leads to entire indifference to the source from which 
it is obtained. Consequently our pastures, highways, and markets ex- 
hibit a large proportion of inferior animals that hai-dly pay for the 
raiding. But a very general and powerful influence iu the dei>reciation 
of horse values is found in constitutional and local defects and disabili- 
ties, which are probably exhibited in some form of lameness in eight or 
nine iu every ten cases. 

Oonsideraiion of the structure of the foot of the horse^ of the manner 
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in tvhicli it is shod, of the roads on which it is used or abused, and the 
gerveral lack of care in its management, lead us to wonder, not that 
lameness is so frequently met with, but rather that it is not more fre^ 
quent — that any horse escapes it. 

Lameness 'ma.y exist in any part of either extremity, from the shoulder 
or hip to the foot. But, practically, its freqaency increases as you go 
from the body toward the feet. For one case of shoulder lameness, ex- 
cept as the result of direct violence, you will see many of the foot. In 
nine cases in ten the seat of the lameness will be found within the ter- 
minal twelve inches of the limb, and within this limit the parts that 
most frequently suffer are those inclosed by the hoof. A brief glance at 
the anatomy of the foot will show the probability of this statement. 

The horse stands and goes upon the end of one finger in each limb, 
and bears his entire weight on four such finger-ends. These ends are 
covered or surrounded by hard, horny cases, the hoofs. The hoof being 
nearly unyielding. in the' artificial condition of those animals that are 
kept shod with iron shoes a vi stabled upon hard and dry floors, even 
the most moderate degree of inflammation of the soft parts inclosed 
must be productive of great pain. Ev^iiy one who has suffered from a 
felon knows the agony it causes ; but the felon is only an inflammation, 
with suppuration, under a tissue less dense, less unyielding, than the 
hoof of the horse. In addition to this, the inflamed tissue, at every step, 
is comj)ressed between the bone, the actual point of support, and the 
iavesting hoof, by a portion of the weight of the body. 

ANATOMY OF THE POOT.. 

The foot of the horse is made up of a variety of tissues. CommeaC' 
ing at the outside, we find a dense horny envelope, the hoofy and within 
this, /a^cia, cartilage, cellular and fibro-cellular tissue^ vessels^ and nerve$^ 
and still within these a center of bone. The bones of the foot are por- 
tions of the ;:reneral frame-work or skeleton, and corresi)Oud in their 
general plan of structure with the terminal bones of the fingers in man. 
Before proceeding to a description of these, we wiU give a mon^ent's 
attention to the comparative anatomy of the part. 

•The bones, muscles, blood-vessels, nerves, and other tissues of the 
fore legs of the quadrupeds of the mammalia are constructed upon the 
same plan as the arm of man, having essentially the same parts, and 
these with the same mutual relations. Whatever diflerence appears may 
be traced directly to that economy in nature which adapts the simplicity or 
complexity of structure to the extent, variety, and decree of use. So the 
greater simplicity of structure observed nn the foreleg of the horse, 
compared with that of the arm of man, is due to the fact that its use is 
limited to the support of the body and its progression. By reference to 
Figs. 1* and 2t, the various holies of the legs may be compared to cor- 
responding portions of the human body. By reference to Fig, 1, the 
plan on which the simplification of the bony tissue of the animal foot, 
as compared with the hand and foot of man, is accomplished, may be seen. 

As will be noticed, the relations between the parts of ,a foot are con- 

*FiG. 1. — View of tha digits present in the feet of cliffcrent animals, from the ele- 
phant, having an equal number with man, to the horse, having but one ; showing also 
the onler in wliich they are dropped: I, first digit, correspondin^r to the ^reat toe of 
man; II, second digit ; 111, third digit; IV, fourth digit; V, fifth digit. 

t Fig, 'i. — Plan of construction of horse's foot fit»m AlJen : I, II, in each figure represent 
corresponding portions of the foot in the human and horse's foot ; a, ol, a, c&, cm*, cn«, 
cn^, houes of the tarsus; m^, m%m% m% metacarpal bones; 1, '2, 3, 4, 5, digits; 
P\i P^i phalanges ; x - - - - , indicating an asm of boaes c(jn$taiiUy i>r«sent 
ixL tUeibdt ofeyecy ^MoaoML 
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Tig. 1. Vleir of the digits present in the f-et of dlfforent animal*. 
Fig. 2. Plan of constrnctio:i of horae'd foot. 
Pig:. 3. Bone of fore log, front view. 
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Tig, 4, Bones of foro leg, side view. 
Fig. 5. Hind leg, front view. 
Fig. «. Hind leg, side view. 
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stant Whatever parts are dropped are from the sides, With correspond- 
ing modifications of the carpal and tarsal elements. This dropping of 
digital elements to contribute to greater simplicity of structure is not 
confined to the foot of the horse; indeed, it has its most complete mani- 
festation short of obliteration in this animal, but is seen to a less extent 
in other animals. Taking five toes as the highest number present in 
any land mammal, we have a reduction to four in the hippopotamus, to 
three in the rhinoceros, and two in the ox. The elements not used are 
frequently present m rudimentary form, as seen in the splint-bones of 
the horse and the two small toes in tlie ox and hog. Fossil skeletons, 
of houses show that in previous geological eras horses have lived having, 
in addition to the fully developed single digit, two others, perfect as to 
form, but smaller in size. 

The anatomical foot of quadrupeds consists of all the parts beyond the 
radius, or radius and ulna, of the anterior extremities, and the tibia, or 
tibia and fibula, of the posterior. This would include the carpal bones, 
{the Jcnee^) and the bones below, of the anterior, and the tarsal bon^s, 
(the hocJcj) and bones below, of the posterior extremities. In point of 
fact, however, uses considered, tbe foot of tbe horse is mucli more limited 
in its extent, including only the terminal phalanx — Fig. 2, p* 3,'' a 
portion of the middle phalanx p» 2 " and a sesamoid bone, the navioular, 
at the posterior aspect of the Joint between the two. (Fig. 14,* "2,'' 
^3^?? *«4.") Below the carpus (Figs. 3t and df, "a'') of the anterior, the 
tarsus (Figs. 5§ and G||) of the posterior extremities, the bones of the 
leg have similar common names, and are essentially alike in correspond- 
ing regions. Immediately below the carpus and tarsus is a single large 
metacarpal or metatarsal bone, called the cannon-hone^ (Figs. 3, 4, 5, 6.) 
Upon either side of this is a rudimentary bone, the splint-bone, (see 
Figs. 4', 5, C, and 7.) These two splint bones, expanded at their 
upper extremities, where they enter into the formation of the knee 
and. hock joints, grow gradually smaller as they pass down by the side, 
and rather to the rear of the main bone, and terminate before . reaching 
the fetlock joint. Below the cannon-bone, taking an oblique direc- 
tion anteriorly from it, is the pastern-bone^ (Figs. 3, 4, 5, 6, and 8,) 
{long pastern^ os suffraginis,) In length it is from one-third to one- 
half that of the caunon-bone. Below this is the coronet-hone^ (Figs. 
3, 4, 5, G, 9,) {short pastern^ lower pastern^ os coronWj) which is nearly 
square in form; its transverse diameter being, however, greater than 
its vertical. The last bone terminating the extremity "is the coffin-bone^ 
(Figs. 3, 4, 5, 6, and 10,) {os pedis,) This bone is described as having a 
body and wings. Its general outline is semilunar anteriorly, superiorly 
it is convex, and posteriorly and inferiorly it is concave. In texture 
it is light and spongy, perforated thrQughout by canals, (Figs. 16 and 

*FiG. 14.— Vertical section of the foot cf the horse, copied from Owen: I, pastem- 
bone; 2, coronetrbone ; 3, navicular bone ; 4, cof9n-bone; 5, extensor tendon ; 0, part 
of common flexor tendon; 7, deep flexor tendon; 8, posterior expansion of great 
cartilage; 9, soft cushion of the heel; 10, section of homy hoof; li, sensitive hoof; 
12; anterior section of the cartilage spreading over the coffin-bone. 

tFiG. 3. — Bone of fore leg, front view : a, bones of carpus ; &, cannon-bone; c, pastorn- 
bone ; d, coronet-bone; >, coffln-bone. 

t Fig. 4. — Bones of fore leg, side view : a, bones of carpus ; ft, splint-bone ; c, cannon- 
bone ; d, sesamoid bone ; e, pastern-bone ;/, coronet- bone ; coffln-bone. 

$ Fig. 5. — Hind leg, front view : a, 6, c, d, e, bones . of the tarsus ; canno^-bone ; 
<7, pastOTU-bone ; h, coronet ; i, coffin-bone. 

II Fig. 6.— Hind leg, side view : a, bones of the tarsus; h, splint-bone ; c, cannon-bouo ; 
d, sesamoid bone; e, pastern-bone ; /, coronet-bone; coffin-bone. 

If Fig. 1(). — Posterior view of the coffin-bone; showing the openings into the interior 
canals, through which branches of the plantar arteries and veins enter : a, % a, a, ea- 
trance tu canals. 
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17,*) tlirougli which blood-vessels and nerves are ahundantly distributed 
to the soft and sensitive tissues that cover it. The v/ings extend directly 
backward from the body, and support the lateraF cartilages. TJpon its 
superior aspect is a smooth and concave surface, placed obliquely to the 
body of the bone for articulation with the middle phalanx or coronet- 
bone. Applied to the joint between the coronet and coffin bonej?, pos- 
teriorly, and lying in the concavity of the coffin-bone, is a small bone of 
peculiar shape — the navicular j (Fig. 14, "3.^') This is a sesamoid bone, 
being contained in, or attached to, the tendon of the deep flexor. It is 
.from two to two and one-half inches long, three-fourths of an inch in 
width at its widest part, and half an inch in thickness. Two surfaces 
of this bone, meeting in front at an acute angle, are covered with carti- 
lage and synovial membrane. The posterior surface is rough for the 
attachment of the tendon of the deep flexor. 

Attached to the upper edge of the wings of the coffin-bone are the 
two lateral cartilages. They are irregular in form, elastic, and ex- 
tend backward, giving form, substance, and elasticity to the heel upward 
as bigh as the x)astern joint, and forward, so that only the width of the 
great extensor tendon of the foot separates them. In fact, the fibrous 
investment of the tendon is attached to these cartilages. 

This widely distributed cartilage may be observed passing downward and surround- 
ing on every side the rough and knotty extremities of the heels of the coflin-bone, 
entering and filling up its sinuosities and taking strong attachment to these processes. 
It then extends horizontally inward, passing over the horny sole and bars, and, meet- 
ing the sides of the sensitive frog, intimately unites with it, forming one inseparable 
mass and filling together the whole interior area described by the sides of the coffin- 
bone. Tlio upright or lateral portion of the cartilage forms with the horizontal por- 
tion passing inward a right angle, thus making together a hollow space or recepta- 
cle at the back of the coffin-bone that contains the spongy, elastic stuffing of the 
heels, together with the tendons, vessels, and nerves passing through the sole of the 
foot. Tlje upper surface of the horizontal process of cartilage is fal] of scabrous ele- 
vations and depressions that defy dissection, among which is found a quantity of gel- 
atino-ligamentous tissue. Beneath, or to the under surface of this horizontal layer, 
the sensitive sole and bar are adherent. As it approaches the frog or center of the foot, 
it loses its cartilaginous nature and becomes coriaceous, or rather ligamento-coriaceous, 
in texture, agreeing in this with the internal frog.— (Ci/cZop. Anat. and Phijs.) 

The horizontal portion or process of the cartilage, known by veteri- 
nary writers as the stratiform process, is of gi^eater thickness and sub- 
stance than the other parts. It is also of coarser grain and more elas- 
tic uature. Both portions together communicate the general boundary 
of form to the lateral, posterior, and inferior parts of the foot. When 
the bars and the frog are thrust upward by pressure from without, they 
are acting against this same horizontal flooring formed by the cartilage 
and the frog, and are met by the .depression of the bones of the foot 
forced down by pressure of the weight of the animal. The whole can 
theu dilate exteriorly along with the posteidor and more elastic parts of 
the hoof. • £- 

^ Several important purposes are answered by this extensive distribu- 
tion of elastic fibro-cartilage — first, the interposition of a layer of elas- 
tic tissue between the hard hoof and the hard bone prevents shock and 
jar to the body as the foot strikes the ground in walking or running j 
secondly, the cofiin-bone not extending posteriorly muuh beyond the 
middle of the foot, except by its projecting wings, a large portion of the 
hiuder part of the foot is made up of soft elastic cartilage instead of 
bone, materially breaking the force of the blow of the tread ; thirdly, 
the general distribution of elastic cartilage serves to equalize the pres- 



* Fig. 17. — Section of the coffin-bone showing the numerous canals for blood vessels 
and nerves. 






Fig. 7. Splint bones. Fig. 8. Pastern bone. 

Fig. 9. Lower pastern, or coronet bone. Fig. 10. Coffin bone. 

Fig. 11. Side view of a nearly perfect hoof. 

Fig. 12. Vertical section of the hoof, interior view, showing the homy laminae. 
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sure of the "bones of the foot upon the broader surface of the hoof ; and, 
lastly, this arrangement of an elastic cushion, increasing in thickness 
toward the posterior aspect of the foot, affords an elastic support to the 
movements of the coffin-bone in the hoof, thereby aiding the elastic 
laminae upon the superior convex surface in support of the bone. While 
the toe of the coffin-bone is comparatively stationary, there is consider- 
able motion of the heel upon the toe as a center, thereby contributing to 
the extent, freedonf, and ease of movement of the foot. 

Molded upon the surface of the coffin-bone, over its entire extent, is 
a thick, villous, highly vascular, and sensitive membrane having the 
general name of the sensitive foot^ besides having several local names 
derived from the part of the hoof under which it lies, as sensitive lam- 
incB^ sen^sitive sole^ and sensitive frog. 

This tissue is derived mainly from the skin. It may be said to be a 
process from the skin, covering the coffin-ibone, and altered in its struc- 
ture to adapt it to its office as an excretory membrane. It exactly cor- 
responds to that portion of the human skin which produces the nails. 
The proper skin of the leg, as it anives at the foot, becomes thickened 
and altered in its structure, constituting the mass around the summit 
of the hoof, to which veterinary writers have given the name of coro- 
nary hand. This is lodged in a groove seen around the upper edge of 
the horny wall, and from this the straight fibers of the wall are se- 
creted. From the coronary band there is a prolongation of the skin 
downward over the coffin-bone. This tissue is thrown into permanenf 
folds or laminai, the sensitive lamince^ bet\^een fiyc and six hundred in 
number, arranged lengthwise of the foot. They secrete matter which 
enters into the formation of the horny wall, to the laminse of which they 
are very closely united. According to Yirchow, each lamina corre- 
sponds to a single papilla, as seen on the surface of the skin. Similar 
tissue, thickly studded with secreting papillae, covers the inferior sur- 
face of the coffin-bone, the fibro-elastic frog, and the widely distributed 
cartilages, already mentioned. This tissue is ricWy supplied with nerves 
and blood-vessels, the latter forming large plexuses which extend to 
and above the margin of the hoof. 

The elastic laminae are found around the whole convex surface of the 
coffin-bone, having a breadth of about one-tenth of an inch and a length 
of about two inches in front, decreasing to an inch at the heels. These 
laminae, much reduced in size and importance, are continued over the 
bars into the center of the foot. •Each lamina consists of a single plait 
or fold of two layers of membrJme, which apply closely to, and are 
firmly attached t% two corresponding surfaces of the leirninae of the horny 
hoof. Either in the laminae themselves, or in the fibrous membrane on 
which they rest, and which is the medium of their union with the bone, 
great elasticity resides, so that the coffin-bone, with the weight it sus- 
tains, receives a large part of its support from the laminae, acting as 
hundreds of elastic springs. It is this structure and arrangement that 
aid greatly in obviating shocks and preserving the integrity of the soft 
tissues at the bottom of the foot. By taking two strips of paper and 
folding them together in regular, even plaits, we ha\;e an illustration of 
; the method of union between the soft and sensitive and the horny lam- 
; inae. If, in addition, one of the layers be considered elastic, the philos- 
ophy of the elastic suspension of the foot would be obvious. 

Tiie tissue constituting the sensitive solq^ averaging perhaps one-eighth 
of an inch, thinner over the frog and thicker over the heels, isev^en more 
fibrous, vascukir, and sensitive than the laminae. It is closely connected 
with the fibrous tissue of the sensitive lamiute in front and the cover- 
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iug o'l the heels rjnd frog beliiml. From it tho^ horny solo and frog are 
secreted. 

The sensitive tissues that invest the bones of the foot are covered and 
protected by a thick, dense, horny cap or box, the hoof. (Fig. 11.) 
The, physiological relation of the hoof to the parts which it covers is 
essentially the same as that of the human nail to the parts covered by 
it. Functionally, its relations are more extensive and complete, and 
whatever differences exist in structure, in form, ot extent of develop- 
ment, come from modifications for special use. 

The hoof consists of three portions, which are so closely united as to 
seem but one 5 yet, by maceration, or by boiling, they can be separated. 
These are the ivall or crn^^, the sole^ and- the frog. 

The wall (Fig. 13,* e) is all that part of the hoof that is visible 
below the hair when the foot is placed upon the ground. It is in the 
form of a cylinder, cut across obliquely at the top* It is deepest in front, 
from three to four inches, aiid grows gradually less in depth toward 
its posterior aspect, ^his wall, which is secreted mainly by the 
coronary band, and partly by the sensitive wall beneath, is in front about 
half an inch in thickness, becoming thinner on the back side as it extends 
around the toot. It has an edge bearing upon the ground of about half 
an inch around the outside of the bottom of the foot. (Fig. 13, e, 
Upon the inner side of the foot the wall is thinner than upon the out- 
side. 

The wall is divided into toe, quarters, heels, and bars, superior or 
coronary border,, inferior: or solar border, and lamina). 

Passing any special description of the borders, the laminfe deserve 
more particular attention. 

The laminae^ 6v lamellae^ (Fig. 12,) are the very numerous, narrow, and 
thin plates which cover *he entire interior aspect of the horny wall. 
They are in length from two inches hi front to less than an inch at the 
heels. They are also visible over the bars. They have a very constant 
width of about one- tenth of an inch, and extend from the lower to 
the upper border of the hoof, are essentially parallel to each other, and 
have a free edge and two free surfaces. Each lamella is received into 
and is very closely united to two of the lamellae of the sensitive wall. 
By this arrangement the surface by which the horny wall is attached to 
the sensitive hoof is very largely increased^ (by exact calculation of Dr. 
Evans, increased by twelve times,) and this attachment, while possesi^- 
ing great strength, has great elasticity, and admits of considerable 
motion betv/een the horny sole and tjio coffin-bone contained in it. 

The toe (Fig. 13, a) constitutes about two- thirds ol, the wall, and is 
sometimes subdivided, for minute description, into toe, inner toe, and 
outer toe, (Fig. 13, a, a^, 0?.) It is the deepest and thickest part of the 
wall, and stands at an angle, in the average of good feet, of ^tbout forty- 
five degrees. When the angle of inclination is much greater than this, 
the feet are designated as flat and weak. Flat and weak feet' usually 
obtain in large and heavy animals, and it has been thought that the 
toot is flattened, the anterior wall drawn down^, by the weight. 

The quarters (Fig. 13, h^^ ¥) are the portions on each side, midway 
between the toe and the heels, and are designated as the inside and 
outside quarters. The fibers composing them run oblflquely upward 

* Fig. 13.^Grouiid surface of hoof, from Miles : a, too ; a I, inner toe ; a 2, outer toe ; 
h 1, inner quarter ; b 2, outer quarter ; c 1, inner heel ; c2, outer heel ; d, dy d, sole ; e, e, 
waU of the hoof ; /,/, the bars; g,g, the commissures; hy fc, i, the frog; hj part under 
the ttavicular joint ; /j, boundary of thB cleffc; i, the bulbs of the heels. 
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Fig. 13. Ground surface of hoof. 

Fig. 14. Vertical section of horse's foot. 

Fig. 1.5. Bissection of horse's foot. 

Fig. 16. Posterior view of the cotQn hone. 

Fig. 17. Section of tho coffin bone, /• 
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and backTrard, parallel to those of tlie toe. Tlie quarters slope do^ 
ward and baclvward, and become tliinner as they approach the heels. 

The heels (Fig. 13, i, i) are the two protuberant portions of the wall 
by which it is terminated posteriorly. The Vv-all here is shortest and 
thinnest, the fibers being only about an inch in length, and not exceed- 
ing the fourth of an inch in thickness. Yv^hile, in it^ natural state, there 
is seme degree of elasticity in the entire wall, there is much more in the 
portion tbat covers the heels. 

The Ixirs (Fig. 13,/,/) are reflections of the wall in toward the center 
of the foot, on its ground surface. They gradually approach each other, 
and pome together a little in front of the center of the toot. The bars are 
usuaHy regarded as parts of the sole, but maceration shows them to be 
separable from the sole, bat inseparable from the wall. In the natural, 
healthy foot, that has never been shod, the bars appear as sbarpened 
prominences, like braces, between the center of the foot and tlie heels. 
The best writers agree that they are well adapted to keep the heels open^ 
and prevent contraction of the hoof. In the unshod foot, the bars have a 
bearing upon the ground, second only to that Qf the edge of the wall. 

The sole (Fig. 13,/?, d) fills the space between the wall and the bars. 
It is in the form of an irregular arched plate, the concavity being 
toward the ground. It is firmly attached, by its outer convex edge, to 
the imier surface of the solar border of the wall, while its inner straight 
edges are attached to the bars. It has been described as joining the 
frog, bat throughout its whole extent the bars intervene between the 
sole and the frog. The center of the sole is the thhmest portion of it, 
and it also constitutes the summit of the arch. The lower' circumfer- 
ence of the arch, which is also the thickest and f^trongest, everywhere 
abuts against the sides of the wall. The result of this mechanism is, 
that at every step, as the weight is thrown upon the foot, the coifin-boiie 
elesceiids, elongating the elastic fibrous tissne qonnected with the sensi- 
tive laminic, and, pressing upon the highly elastic tissue of the sensitive 
sole, which rests upon the arch of the horny sole, causes the latter to 
peld and descend. The vrali being elastic, especially toward the heels, 
LS readily pressed outward, so that the ground surfiice of the toot is 
larger while bearing the weight than it is when the pressure is removed. 
Whenever the weight is taken off, the wall springs back, and the solo 
:ecovers its arched form. By this means the step is rendered elastic, 
arringis obviate J, a^^d injury to the sensitive sole and sensitive frog is 
3re vented. 

The frog (Fig. 13, h, Ic, I ) is a vv'edge-like mass filling the angular 
space between the bars, and consists not of solid lioni, as might at first 
jeem, I; at of a series of elastic arches. It has been not inaptly com- 
}ared to an elastic keystone received Into an elastic arch, coiamunicating 
n some cases, and admitting in all, the springing movements of which 
iuch an arch is capable. The base of the frog lies between and con- 
lects the posterior curved portions of the hoof, limitiug to some ex- 
en t their action. The sides are connected with the bars by their upper 
;dges, leaving upon the ground surface two deep channels between the 
ower bcfxder of the bars and frog, which have been termed the commis- 
lU'es of the frog. (Fig. l^^g.) Ti.,j horny material arching over these 
han;i ' ' ^ ;^ed the arch of the commissures. In the center of the frog, 
.a we look upon ground surface, is a deep, narrovr depression, the 
left of the frog, (Fig. 13 A:,) which extends farther into the soft tissues 
if the foot than the commissures. This cleft is arched over in a similar 
aanuer ; and U\o cone-like mass^ as viewed on its inner upper sui-face^ 
las received the name of frog stay ov.bolt. 
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Looking upon both the exterior and interior surface of the frog, we 
see that with the bars it forms three elastic foldings, which act as springs 
to keo]) the heels apart and the foot well spread. In the natural, unshod 
foot, tlie'frog, though protected to some degree by the solar border of 
the wall and by the sharp prominences of the bars, must still receive 
pressure at each step. The order of force in which the different parts 
of the foot i>ress the ground in walking, running, &c., has been stated 
to be as follows : First, the solar border of the wall ; second, the bars ; 
and third, the frog. In the foot that has never been shod the frog 
has nearly if not quite as much pressure in the full step as the wall. 
In rapid stepping, the edge of the wall, which is nearest the point of the 
cofQn-bone, receives the first force of the blow, while the frog, tv^hich 
mainly rests u])on the elastic heels, a much more yielding substance, 
receives the weight as the foot settles back to its level. The effect oi 
pressure is to flatten the arches of the commissures and cleft, to widen 
the frog, throw out the heels, and keep the foot freely expanded. 

The ekisticity of the step of the horse is the result of a highly com- 
pound* ariaugement^ — first, the elasticity of the sensitive lamina3 ; sec- 
ond, the greater elasticity of the sensitive sole 5 third, the elasticity 
of the horny wall ; fourth, the arch of the sole 5 and, fifth, the triple 
spring formed by the foldings of the frog and the manner of its union 
with the bars. 

The movements of the foot are produced by two sets of muscles. 
flexors and extensors^ similar to the distribution of a single finger in mani 

The flexors are two in number, and are situated upon the posterioi 
aspect of the leg. In the fore legs these muscles are the, flexor sublimu 
perforatiis^ (Fig. 14, ^'C,") and the flsxor profundus per/oransj (Fig. 14. 
" 7,^' ) also called in works on farriery flexor pedis perforatus and flexot 
pedis perforans ; also Ikmiliarly designated as the common and deep flexoi 
muscles. These muscles take their origin in common from the internal 
protuberance of the humerus, and are united for a considerable distance 
down the arm, when they separate to form two distinct tendons. Oj 
these, that belonging to the perforatus runs beneath the annular liga 
meat ol the carpus, to be inserted into the upper and back part of th( 
lower pastern or coronet bone. Just before reaching the pastern joint 
"this tendon divides, to allow the tendon of the perforans to pass through 
it. Each division where it plays over the joint has in it a sesamoit 
bone. 

The tendon of the perforans, lying deeper above^ passes between th( 
divided tendon of the first-named muscle, to be inserted into the poste 
rior concavity of the cofiin-bone. Attached to this tendon, as it passej 
over the joint formed by the coronet and coffin-bones, is the naviculai 
bone, considered as a sesamoid bone in this tendon. Two supplementary 
flexors, the accessorii, are described as arising from the posterior anc 
inferior aspect of the ulna and the radius, and uniting below with th( 
two main flexors. These m'uscles flex the foot upon the leg. As antag 
onists to these, there are three extensor muscles situated upon the fron 
of the leg, corresponding to the extensor communis dir/itortm and cxten 
sor minimi digiti of the human aim. 

The extensor commmm^ otherwise called in hippotouiy extensor pedis 
arises from the external condyle of the humerus, and. from contiguous 
fascia, and from the upper and lateral part of the radius, and has 
strong, fleshy beliy, which terminates in a single tendon which passe 
down over tlie front of the leg to be inserted into the coronal process o 
the last [)halanx — the coffin-bone. It unites by a slip with the tendoi 
Qf the next muscle. The extensor proprius minimi digiti is represeutet 
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in the hor^e by two muscles. One of these, called the extensor of tliQ 
yasterriy is inserted by a strong tendon into the side of the first phalanx, 
fche pastern bone. The second musele, placed between the two preceding 
muscles, furnishes a strong tendon which passes down in front of the 
carpus and becomes united with the communis at an acute angle. The 
anited tendon (Fig. 14, "5" ) passes behind the coronary border of the 
hoof to its insertion in the coflSin-bone. The office of these muscles is 
to extend the foot upon the leg. Another muscle, the adductor longus 
poUiGis^ called in hippotomy the ohlique extensor of the cannon^ by its 
insertion into the base of the cannon-bone, acts as an extensor of the 
toot. 

A similar arrangement exists in the muscles of the hind leg. The 
tendon of the plantaris, of great strength, has a divided insertion cor- 
responding to that of the flexor sublimis perforatus of the fore leg, while 
the flexor perforans sends its single strong tendon between the two 
divisions of the preceding muscle to be inserted into the terminal i)ha- 
lanx. These flexors of the foot are assisted by the tendon of the flexor 
lialliicis^ which unites with the tendon of the perforans. The extensor 
tendon of the bind leg, of great strength, is furnished mainly by the 
exte7isor communis musdle. The exte^isor brevis is represented by a few 
fibers which come from the cannon-bone, and unite with the tendon of 
the communis. The united tendon passes, as the corresponding one of 
the fore leg, (Fig. =14, "5,'') to its insertion in the coffin-bone. 

The arteries of the foot are branches of the radial, in the fore, and of 
the tibial in the hind legs. The former descends along the radius, 
accompanied by the radial nerve, to a point a little above the knee, 
where it divides into the large and small metacarpal arteries. Of 
these the large metacar])al is the principal trunk, passing under the 
X)osterior annular ligament. While passing down the cannon-bone it 
divides into three branches. The middle one is distributed to surround- 
ing, tissues, while the other two become the plantar arteries^ internal 
and external. The plantar arteries of the forf^ leg result from a di\a- 
sion of the metacarpal^ and in the hind leg from a similar division of the 
metatarsal^ and the terminal distribution is alike in both. Thev descend to 
the lower part of the cannon-bone, (Fig. 15*, ''19,- '-20,^- ''21,'') pass the 
tetlock joint by the side of the sesamoid bones, in company with veins 
and nerves of the same names, and pass into the substance of what is 
sometimes called the fatty frog. They then pass the extremities of the 
coffin-bone and enter the foramina on the posterior concavity of the 
bone. (Fig. IG, «, a,) The branches of the plantar arteries are 
very numerous, and no part of the body is more fully supijlied with 
blood than the foot. (Fig. 17.) 

The veins of the foot constitute a very intricate net- work of vessels. 
The veins of the frog, the sole, the lamina?, the superficial and deep- 
:^eated coronary veins, unite to form coronary and plantar plexuses, 
;Fig. 15, "25,") from which are formed pUntar veins, (Fig. 15, "22,'- 
'23,'') which, by theii" union, constitute metacarpal and metatarsal veins, 
vhich lie anterior to, and by the side of, the plantar arteries. 

' Fig. 15. — Dissection of the horse^s foot. From O ?7Pn : 1 , gcnornl intoi^umcnt, turned 
)ack; 2, fatty mass, forming a cnsliion behind the great pastern Joint; 3, wall of hoof 
nrned Iback. showing the vcrticaUy laminated processes j>rojccting from its inner snr- 
\tce; 4, section of wall of hoof; 5, the articulation between the cannon and pastern 
)ODes; C, 6, 6, aponenrotic tissues; 7, 7, extensor tendon of the foof : 8, 9, 10, liexor 
;endons of the foot; 11, 12,- 13, 14, 15, expansion of the great cartihige of the foot ; 16, 
ho coronary baud raised from the hoof ; 17, the vascular or sensitive hoof; 18, elastic 
-ushion of the heels; 19, 20, 21, plantar artery; 22, 23, plantar veins ; 25, i^art of cor- 
onary venous x>lexus raised from its position ; 20, 27, 2i, idaiitar u< ivey. 
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Tiie nerves of the foot are known by names corresponding to those of 
the blood-vessels which they accompany. The plantar ^lerves (Fig. 15, 
^^26/'-" 27," ^^28") lieby thesidoof and behind the corresponding artery, 
and, as they descend into the foot, are distributed to the same organs 
and regions. The final branches enter the foramina in the coffin-bone, 
minutely subdivide in it, pass through its many canals, and escape at 
the edges of the sole to the sensitive jyarts of the foot, in company with 
the terminal twigs of the arteries. (Fig. 17.) 

DISEASES OF THE FOOT. 

The most practical division of this subject is based upon the structures 
affected, so that we may hav^e diseases of the bones, of the joints, 
of the soft tissues, and of the hoof. A large portion of these are in- 
flammations or the results of inflammation. 

Original inflammation of the bony tissue is comparatively rare, while 
that of the periostiai investment of the bone is quite frequent. A 
variety of causes may account for this. Perhaps the most common is 
the evil of overvv^ork. Hard driving on a hard road, as on a plank 
road, on the frozen ground, or on the ice, or the strain of tought at too 
heavy a load, may excite periostiai inflammation, and from this as a 
commencement we may have splint, spavin, ring-bone, nodes, &c. 

Splint (Fig. 18) is a bony tumor at some point about the cannon and 
splint bones. The hnee-joint is formed at its inferior part, between the 
lower row of carpal bones and the cannon and splint bones, the two 
latter lormiDg a considerable portion of the joint. As the leg is flexed 
these bones slide upon the cannon-bone, contributing to the elasticity of 
the step. When the motion is violent and long continued, especially 
with striking upon a hard surface, irritation first and inflammation al ter- 
ward may be produced in the periostiai membrane covering these bones. 
Bony matter is thrown out in the immediate vicinity of their adjacent 
surfaces, and the result is a sealing together of the bones and the for- 
mation of a bony tumor. Unfortunately the condition is frequently 
overlooked until the change is complete and the disease beyond a remedy, 
for when the bony union is thoroughly consolidated it cannot be reme- 
died. For a time, while the deposit is fresh callus, and the circulation 
active, measures to abate the inflammation and to excite the absorption 
of the deposit may restore the integrity of the part. 
• Ringbone^ (Figs. 19 and 20.)— In the pathology of the disease splint 
and ring-bone are the same. They have the same causes, and are pre- 
ceded by the same stages of morbid action; but, from the relation of 
parts, ring-bone, at its forming stage, gives rise to earlier and greater 
lameness. Attention is earlier called to the disease, and treatment is 
usually sooner applied. Splint may go on to its final stage of bony con- 
solidation without giving rise to much lameness, and without attracting 
attention to the diseased part, which may escape observation unless the 
hand is passed over the small tumor^ but in ring-bone usually tjie lame- 
ness appears with the inflammation, and the earliest effusion over the 
region calls attention to the seat of the disease. 

Spavin^ (Figs. 21, 22, 23, and 24.)— When it consists in the deposit 
of bony matter about the hock joint, and the consequent cementing to- 
gether of the tarsal bones, or the destruction of the tarso metatarsal 
joint, is a simikir disease, haviug essentially the same causes. This form 
of disease may exist in every degree, from a slight exostosis near the 
joint to such an amount as will entirely destroy the joint, and so invade 
the soft tissues that the slightest movement is productive of great suf- 
fering. 
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Fig. 18. Cannon bone with splint; a the splint. 
Fig. 19. Pastern and coronet, showing ring-bone. 

Fig. 20. Pastern bone, showing commencement of formation of Hng-bone. 
Figs. 21, 22, and ^ Spavin. 
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Treatment, — Care or aileviation is j}ossiblc only in tlie first stages of 
the disease, so that on the occurrenco of lameness for \vhich the cause 
is not obvious, careful search should be made iu the localities in which 
sp] iut, rill g-bone, or spavin may occur. Tenderness and perhaps svrelling 
may be detected by careful examination. The Jirst requisite is rest. 
Bathing -tvith warm water should beirromptly and perse veriugly resorted 
to. The foot sbould be put into a buckef/ of warm water, v/liich should, 
be applied Vvith a sponge to the locality of inflammation. Should there 
bo paiij, as shown by general uueasiness-and constant movement of the 
limb, a poultice should be applied, moistened freely v^ith a mixture com- 
posed of equal parts of the tinctures of aconite root, opium, and bella- 
donna. The applica^tion of a mixtiu^e of one part chloroform and two 
parts sweet-oil may act as a revulsive. Later, when the pain has sub- 
sided, the tenderness somewhat abated, and only s welliu g remains, an oint- 
ment of one part of the iodide of lead vv^ith eight parts of lard V7ill be found 
useful in removing the swelling and remaining engorgements of the 
])arts. When put again to use, the animal should be at first gently ex- 
ercised and brought gradually to his work. 

The abuse in driving, which gives rise to periostitis, and the deposi- 
tion of bone about the joints, may result also in ulceration of the carti- 
lages and bones entering into the composition of the joints. The parts 
most usually affected are the knee, the hock, and the joints of the navicu- 
lar bone, with the coronet or coffin-bone. The commencement of the 
disease is an inflammation of the synovial membrane which lines the 
bony surfaces between which the motion of the joints occurs. Prolonged 
lameness follows. Perfect rest at this time with proper treatment raay 
remove the condition, but by neglect, and continued use, the disease 
is readily carried to its advanced stages. The inilammation extends to 
the cartilages covering the joint-surfiices of the bones. The vitality ol 
this tissue is so low ^hat it readily breaks down under the inflammatory 
action, and is removed by the nlcerative process. From this condition 
perfect recovery is impossible. The best result possible is the formation' 
of a blind spavin, by the cementing of two opposite surfaces of bone 
;by an intermediate bony deposit. Instead of this, the ulcerative pro- 
cess may extend to the bony tissue itself. In Fig. 25 may be seen this 
tdeerative disease as it invades the navicular bone. 

That disease of the navicular hone may and does exist is undoubted, 
as witness the two diseased bones in Pig. 25, but that it is one-tenth 
part as frequent as some claim adniits of great doubt./ I^avicular 
disease, like ^'shoidder lamenes^^^^ has been made to answer all obscure 
causes of lameness. Except as a constitutional disease, it can only 
occur, un^ler any ordinary circumstances, in a wide-spread and flat foot. 
In ordinary fQjiins of the coffin-bone it is raised so high above injui*y 
that one can hardly conceive it to happen from this cause alone. The 
only coudition from which it can ordinarily arise is inflammation of the 
synovial membrane. This 7nay be excited by a bruise, communicated 
through the sensitive sole and frog, and also the tendon of the perforans. 
It more frequently occurs, however, as the result of violent and long- 
continued movement, as in fast driving over loug distances; and even 
in this case there probably exists a constitutional disposition to disease. 
The disease is one fruit of inflammation of a lov/ grade, terminating in 
ulceration of the cartilage, and finally of the bone. It in no way dif- 
fers from ulceration of the bones in other joints except in its termination. 
Being on the under surface of the bone on which moves the tendon, it 
cannot recover by becoming cemented to a fellovr-bone ; so that it is 
doubtful wlfether navicular disease, when it has i-^roceeded to the extent 
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of ulceration of tlie bone, ever recovers. Treatment in the earlier stages, 
by rest, by foot-baths, by tonic and alterative medicines, and by good, 
nutritious food, may arrest the disease and restore health to the part. 

There is another form of disease which is jn'oduced by the irritation 
of hard driving upon a hard road-bed, or by the constant strain of 
moving heavy loads, and especially in heavy horses. I refer to the ossi- 
fication of the cartilages of the feet. (Fig. 26.) During the trans- 
formation from cartilage to bone, any unusual exercise may produce 
some degree of lameness. Fullness, heat, and a doughiuess of the part 
may be detected by careful manipulation. Later, in place of the soft, 
elastic feel in g of the healthy foot, we find the solidity of bone. As the 
change becomes complete, there is but little direct lameness, but the 
part becomes stiff. The animal is unfitted for the saddle and rapid 
driving, but may still be useful for draught. Before the bone is fully 
formed, and especially during the earlier stage of inflammation, the 
trouble may sometimes be prevented. The measures to be adopted are 
similar to those previously mentioned — rest, abundant warm- water bath- 
ing in the earlier stages ; stimulating friction, and the use of the iodide 
of lead ointment in the later stages. 

Of the affections of the soit tissues, perhaps the most common is 
laminitis. This term applies to inflammation not only of the laminse 
but of the entire fleshy portion of the foot. It is not always the most 
readily detected, and in some of its more common and milder forms it 
entirely escar)es notice. The lameness is assigned to the shoulder or 
some other locality ; but when we refer to the position of this tissue, 
between a dense bone and a dense unyielding horny envelope, and to its 
use to suspend the bone and consequent entire weight (»f the animal 
from the wall, and consider that it suffers some degree of pressure at 
every step, we can understand how the slightest morbid condition of the 
part, the congestion of its vessels, or irritation of its nerves may — nay, 
must — give rise to pain and consequent lameness. Fortunately, in prac- 
-tice this is much less frequent than, theoretically, we might expect it to 
be. Any horse that has been driven for several hours upon a hard, or 
stony, or hot and sandy road would seem to bo fairly fitted for some 
degree of congestion of the soft tissues of the feet. At the close of 
such exertion ho i.s stabled, perhaps upon a damp floor, or where a 
draught of air may blow upon him. No thought is given to the condi- 
tion of his feet. He is fed, and perhaps he may have been moderately 
gTOomed 5 but of the entire animal no part has undergone so much 
exposure or hardship as tlie feet, and no part really needs so much 
attention. 

LaminitiSj or, as it has been called by xmievs^, fever of the feet, or 
^^fouTuler,'^ may exist in all degrees, from the simple congestion of the 
part to the most severe and disorganizing inflammation. It is mainly 
exhibited in the fore feet, being an uncommon disease in the hind feet. 
This is mainly due to the different kinds and degrees of force used in 
the action of the fore and hind legs and feet. In movement a much 
greater^ amount of weight comes upon the fore legs and feet, the direction 
of the blow upon the ground is different, and the eonseqmvut strain and 
pressure upon the soft tissues much greater. 

If acute iaminitis is present in one or both fore feel, it is manifested by 
1 he very obvious efforts 01 tlie animal to relieve itself from pressure. If 
one loot only is srijleriiig, this is put forward and is so rested upon 
the heel that not only is pressure taken off, but the parts are relaxed to 
a still gi^eater extent by the weight of the limb. At the same time, the 
foot is kept in continual motion, indicating extreme pain. GQJiere is heat 



VlJiTT. XIV. 






Fig. 24. Spavin, the lower Uir?«il bonus Cttmentea by bony deposit. 
Figf. 35. Navicular disease ; ulceration of the bone. 

yng. ^. Coffin bone, side view, showing ossification of the lateral cartilage 
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in the hoof, and especially in the coronary band around its summit. 
There may also be tenderness in this tissue on pressure. If both fore- 
feet are affected, the animal endeavors as far as possible, by settling back 
over, the hind teet, to take off the pressure from them. This attempt 
may also be shown by the contiifuous change from one foot to the other. 
In severe forms of the acute disease the entire system will sympathize 
with the local disease. The arteries supplying the part or parts will be 
found throbbing; the general arterial circulation will be quickened; the 
pulse will become considerably accelerated, and the constitutional ecu- 
dition will be one of symptomatic fever. 

The disease if unchecked may go on to the destruction of the soft tissues 
of the foot. Cases are on record in which the entire hoof has been shed 
by the separation of the soft from the horny foot. This is a rare termi- 
nation, but the formation of an abscess and partial separation is not so 
uncommon. Before this result occurs, however, the disease has usually 
passed into the chronic form. Prompt resort to appropriate treat- 
ment may result in restoration to health. 

By no means advocating indiscriminate blood-letting, we would in 
this case recommend the free local abstraction of blood, either from the 
toe of the afflicted foot, or from the plantar vein. If the case is a very 
severe one, a br anch of the plantar artery of one side may be divided. 
The foot should be placed in a large bucket of warm water, and allowed 
to bleed in it. Care should be taken to keep up the temperature b\ 
frequent additions of hot water. When the foot is removed, it may bo 
placed in a large poultice, having previously been drenched about the 
coronary border with a liniment composed of two ounces each of the 
tincture of aconite root, belladonna, and opium, with six ounces of soaj) 
liniment. 

For the constitutional disturbance, the tincture of aconite root, fifteen 
to twenty drops in water, may be administered every hour or half hour 
until a decided impression* is made upon the frequency and hardness of 
the pulse.* Later, saline medicines, such as the nitrate of potash, will 
aid in preventing secondary affections. 

Laminitis may have a variety of terminations. First, it may terminate 
in a complete disappearance of all the symptoms, that as, by resolution, 
and there be a complete recovery. Second, it may pass into a chronic 
condition in which all the symptoms are of a mitigated character. When 
quiet, the pain is slight, and the heat is little, if any, in excei^ of the 
natural state. If the animal is allowed rest upon a soft floor, or is turned 
to run in a paddock, the lameness may be scarcely obvious ; but attempt 
to drive him, and, either while on the road or afterward, he becomes very 
lame again. This condition may continue almost indefinitely. Third, the 
inflammation may terminate in suppuration, which may be confined to a 
small region of the foot, and eventuate in a partial recovery, or it may be 
general and so extensive as to destroy the connection of the hoof with the 
soft tissues. Under the latter circum stances the hoof may be lost. When 
the destructive suppuration falls short of producing complete separation, 
it may be sufficient to permit of a change of relation of the coflin-bone 
bo the hoof. A portion of the anterior attachments may be destroyed so 
l}hat the bone may fall away from the horn. In a flat and weak foot this 
nay cause a bulging of the sole, producing what is called the pumice 
%oL If the hoof is preserved, the space produced by the falling of the 

* Half a drachm of beUadonna with fifteen grains of digitalis may bo given everj^ 
lalf hour, or in emergency the following draught may be given every hour until the 
)roper impression is made on the system: Tmct. aconite root and tinct. belladoiina 
Lffceen drops each, and sulph. ether and laudanum half an ounce each. 

24 A 
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coffin-bone is filled by fleshy granulations. The foot, however, supers 
permanently, and lameness is constantly present. 

Such is the structure of the foot that, even when the damage is less 
than that just described, the suppuration continues and burrows in vari- 
ous directions, seeking an outlet. Ex(!bpt when the inflammation and 
suppuration are coi^fined to a limited space in the Si^le of the foot, the 
discharge must escape from the crown. At some part of the coronal 
border of the hoof, swelling is perceived, which either opens of itself or 
is opened by the knife, which is preferable. When suppuration has 
commenced, the animal should receive better and more nutritious food, 
while stimulating injections to the opening may be useful. Should the 
sinuses become chronic, it has been recommended to trace their number 
and direction with a delicate probe, and then freely lay them open. To 
do this, the hoof must be softened by soaking in warm alkaline water, 
when it may be cut easily. 

Limited suppuration of the soit tissues of the foot may occur from a 
variety of other causes, such as a wound made by the shoe of one foot 
in the coronet of the other, or by the prick of a nail driven into the 
quick or so near it as to cause inflammation by pressure, or by a bruise 
made by the heel of the coffin-bone, to which the term corn is apx)lied. 
In all these cases suppuration may follow inflammation, and the severity 
and extent of the trouble will depend upon the locality of the injury, 
and the distance the f^roduct of supi)uration has to travel to reach a 
point of exit. 

A fourth termination may be designated — that by motastasis. The in- 
flammation being situated in the fibrous tissues of the foot is liable to 
leave that locality and to seize upon similar tissues elsewhere, and under 
unfavorable circumstances we may have resulting inflammation of the 
brain or pleura, or indeed of any of the fibrous tissues. A fifth termina- 
tion may be in mortification, the result of which would be almost cer- 
tainly fatal at an early period. 

Laminitis may be sub-acute from its commencement. It is apt to take 
this form in old horses that have been subjected for a long time to hard 
work. Its approach is gradual, pain at first small, and lameness slight 
and not constant. The foot should be given the same treatment 
as in the more acute form. The warm bath should be used freely. 
Bleeding would probably be injurious, and any debilitating medicines 
must be withheld. The bowels may be loosened by fresh vegetable 
food, such as potatoes or carrots, and if pain is present one or two 
draughts in the day containing an ounce of sulphuric ether and a drachm 
of laudanum may be given. Plenty of good, nutritious food should be 
given. The horse should not be used on the road until all the symp- 
toms have been absent for several days. He may be gently exercised 
on a soft sward as soon as the inflammation is subdued. 

A permanent, incurable lameness often results from the continued use 
of a horse suifering from some degree of inflammation of the soft tis- 
sues of the foot. Whenever this condition is detected, the animal should 
be given rest, and subjected to treatment with a view to the cure of the 
disease. 

We have spoken of a limited suppuration with sinuses between the 
hoof and the coffin-bone as the result of injury to the coronet, the prick 
of a nail, or a bruise, which form an abscess at the crown of the foot. 
To certain abscesses in this region, resulting from an ulceration of the 
deeper-seated cartilages, the term quittor has been ajiplied. The local 
condition on which this disease depends diflers widely from that causing 
a similar discharge in a healthy foot by direct injury. Quittor is a deep- 
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seated lesion of the foot, seated in the cartilages, or perhaps even in tho 
coffin-bone itself. It may follow the inflammation of injury, or it may 
originate in constitutional conditions. Neglected corns, increasing by 
continued bruising, may cause by pressure the ulceration and mortifica 
tion of the cartilage, or even of the bone. Fracture of some part of the 
coffin-bone may eventuate in this disease. It rarely gets well without 
assistance. When it is diagnosticated, a v^ell-informed veterinary sur- 
geon should bo called. The treatment is mainly by local injections, aid 
ing nature to disckarge the product of ulceration and stimulatiag to 
healthy granulations. Of course the animal is utterly unlit for use. 

We have spoken of corns.. These make their appearance in two forms, 
the true and the false. The locality of the true corn is the angle caused 
by the inflection of the bars, and is between the bars and wall. In this 
space the posterior extremities of the coffin-bone move freely in the 
movements of the foot. By the irritation of frequent, prolonged, and 
severe use, a thickening of the laminse is produced. This hardens and 
ultimately becomes a semi-corneous tumor. It may remain in. this con- 
dition, or it may become a smooth, dense horn, more dense than any 
part of the hoof. It is a constant source of pain and consequent lameness. 

The more common false corn is a bruise of the sensitive sole which 
lies directly under the heel of the coffin-bone. This occurs most fre- 
quently in feet hiaving a flat, level sole, deficient in the arch. It may 
occur in any variety of foot which is kept badly shod. A shoe with a 
broad web level upon its foot-surface, and seated for its whole width 
upon the wall and sole, will aid in the production of this form of dis- 
ease. Several varieties of the false corn are described, but they are 
simply diflerent stages of the same disease. The true corn is essentially 
incurable. For the false^ in its early stages the general principles of 
treatment to abate local inflammation may arrest the disease. If sup- 
puration can be prevented, the duration of lameness Avill be much lim- 
ited. Care should be taken that the shoe should have its bearing only 
on the solar border of the wall, and a very slight f^ortion of the outer 
border of the sole. ' To this end, a shoe should be used with a narrow 
web, but little over half an inch in width 5 or the shoe with a wider web 
should be seated so that its bearing-surface would be narrow. Sup^ 
posing the case has been neglected and sui)puration has occurred, the 
pain and lameness will be great until the matter is evacuated. The sole 
must be carefully x>ared away until the horn is very thin, when an open- 
ing must be made through it, and the pus evacuated. Jf great pain is 
inflicted by the attempt, the foot should be soaked in a warm alkaline 
bath, by which the horn will be softened, and the extreme tenderness 
abated. If possible, the foot should be kept in a poultice for a day or 
two, or three, according to the previous severity of the disease. After 
that the shoe may be reapplied, care being taken that the opening through 
the horn be so protected that no dirt or gravel can enter. 

A condition similar to false corn may exhibit itself in any portion of 
the ground surface of the foot as the result of a severe stone-bruise. If 
detected early, the warm foot-bath, with rest, will be sufficient treatment 
for it. 

One of the most common of the diseases of the foot bears the popu- 
lar name of thrush. Of its exact nature and locality perhaps no two 
hippopathologists a- rec. Mayhew, Youatt, Spooner, and others chai- 
acterize the disease by one of its symptoms, an(\ speak of it as an 
ofiensivG discharge from the cleft of the frog,'^ to which i.s .sometimes 
added " with disorganization of the horn." Both these are symptoms 
of the real disease, which is a low form of inflammation in the soft 
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tissues of tlie sensitive frog. It exists in feet th&t liave been allowed 
to stand in damp, ill-cleaned stalls, where they are continually covered 
with wet manure. Eunning in a wet yard predisposes to it. Gamgee 
describes thrush as a diseased condition of the villous membrane cover- 
ing the frog,'' and says that it is, in its usual form", produced filth and 
neglect. 

The true seat of the disease is, we believe, in the superficial and less 
fibrous tissues of the sensitive frog. It is doubtful if true inflammation 
is present. Pain is usually present in inflamed tissues, and thrush is to 
a remarkable degree a painless disease. One of the properties of the 
sensitive frog is to secrete the tissue that becomes the hotny frog. 
]^ow if, by reason of local or constitutional debility, the secretive action 
of the part is imperfect ; if the secreted matter, lacking vitality, instead 
of producing horn breaks down into pus, or pus mingled with half- 
formed and decomposing horn 5 we should get just the condition we 
have in thrush. 

In the healthy frog the cleft is so perfectly covered over by an arch 
of horn that fluid could escape only through an artificial opening ; but 
in this diseased condition, the horn is both in so imperfect a state from 
defect in its original secretion, and so disintegrated by the direct 
influence upon it of -the diseased secretion, that the ofiensive pus escapes 
freely frj^m it. 

It has been claimed that contracted feet, and too great and long-con- 
Linued paring of the frog, are the main causes of this disease. They 
undoubtedly predispose to it, as they contribute, by change of the form 
of the foot, to affect a change in the nutrition of the organ. But thrush 
is seen, perhaps, in a well-spread, open foot as frequently as in a con- 
tracted one. Constitutional condition has much to do with the local 
manifestation. An animal poorly nourished and cared for, other things 
being equal, vrill be more likely to exhibit the disease. 

Any treatment that loses sight of the constitutional condition will 
fail to do its best work. First of all, the horse should be placed in ii 
{Stall having a dry floor, or on a short and dry sward, covering a warm, 
sandy soil. Then he should have thoroughly nutritious diet, and, if the 
disease has been of long standing, alterative and tonic medicines may 
be given. Eed bark, sulphuret of antimony, and niter, in the propor- 
tion of two parts of the first to one part each of the last two ; or a ball, 
consisting of a quarter of a grain of strychnine, half a drachm of iodide 
of iron, half a scruple of extract of belladonna, and extract of gentian 
and powdered quassia sufficient to make it, may be given night and 
morning. The foot should be put into a bath of warm water and 
thoroughly cleansed; all dust and pus should be carefully removed from 
the commissures, and the part dried by the use of dry tov/. Then into 
the crevices should be poured, once a day, a little of a solution of the 
chloride of zinc, (three grains to the ounce of water). The foot is to be 
kept shod with calkins, so that a free space may be left under the foot for 
the circulation of the air. Cases will yield more readily to simply con- 
stitutional than to simply local treatment. A judicious combination 
of the two will have the happiest results. 

The condition of thrush neglected may piiss into that of canker. Gaiiker 
of the foot may be an original disease in low-bred, ill-conditioned horses, 
exposed in wet or filthy stables or yards, and poorly cared for. It more 
frequently, howQver, follows thrush which has been neglected. It com- 
mences in the same tissues, rapidly extending from the frog to the sole 
and the laujinated structures. The disease consists in destructive in- 
flammation, with ulceration, which destroys the connection between the 
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sensitive and liorny sole and frog. After a time a foul fiin^s sprouts 
from the ulcerations, accompanied with exceedingly disagreeable dis- 
charge. The horn of the sole and frog becomes disorganized, and breaks 
down. Thefungoid granulations, with the constitutional depravity which 
predisposes to them, constitute the disease. 

The treatment consists in the removal, by the knife, of all the detached 
horn, together with as much of the fungoid tissue as can be removed 
without the loss of too much blood, and the application of astringents 
and mild caustics, so applied as to remove the remaining fungus and to 
change the action of the part. Constitutional treatment, tonics, and 
alteratives, with good care and nutritious food, will do much in causing 
a successful issue. J 

It is believed that much of the obscure 1 ameness to which horses some- 
what advanced in years, and especially those that have had much 
severe driving and work, are subjected, is rlieumatic, From the nature 
of the tissue composing the sensitive foot, so largely fibrous as it is, we 
might anticipate that from long-continued hard usage there would arise a 
degree of irritability in that tissue that would cause lameness. This con- 
dition must not be confounded with acute rheumatic fever, to which 
horses are sometimes subject, and which is a different disease. The 
disease of which I speak in this connectitm is an irritability and painful 
condition of the fibrous tissue, without a ay of the products or results of 
the inflammatory action. 

The animal should be housed in a dry and airy stable, but sheltered 
from draughts df air, and should be blanketed." The feet should be 
treated to a warm bath, and then be rubbed dry, and have an application 
of Fahnestock's liniment, and be bandaged. At the same time there 
may be given daily in meal an ounce of acetate of potash, with a 
scruple of powdered colchicum ; or a draught of the following : iodide 
of potassium, two ounces; liquor potassae, one quart; of which two 
tablespoonfuls may be given, night and morning, in a pint of water or 
mixed with feed. 

There are several diseased conditions which manifest themselves in 
the horny foot. Of these the most important are the flat or convex sole, 
or the pumice-foot, and the sand-crack. T " " 
great degree difierent from the sand-crac^k. 
of the horn must originate in injury or 
which the horn is a secretion. 

The pumice-foot, which consists in a J 'ailing of the sole to a level with 
the solar border of the wall, or even so as to constitute a convex surface, 
is usually preceded and caused either by a destruction of the elastic 
laminaa attaching the coffin-bone to the horn, or to an elongation of the 
sanie, or else to a softening, spreading, [and flattening of the entire hoof. 
Animals with natural flat feet — those that have been bred on marshy 
land, where their feet have been kept ste, are most liable to exhibit this 
pvm. Probably nothing can restore this kind of foot ; but care in shoe- 
ing may enable the animal to be of soipe service. 

Sand-crack is a fissure in the hoof, which begins at the coronet, the 
thin edge first breaking away. It is a disease of nutrition, the horn of 
the foot being secreted in diminished quantity and impaired quality. The 
break, small at first, is extended until it may divide the entire hoof. It; 
usually occnrs in the quarter^ and i>erhaps most frequently at the inner 
quarter. It has been asserted that the whole difficulty is produced by 
bad shoeing. Low condition, impure state of the blood, and lack of 
care are predisposing eauses. In this conjuncture slight injury to the 
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coronet may be followed by sucii deficient secretipn of Iiom at tbat piaeej 
that the weakened part may give way and ^;and-craek take place. 

Tf possible, the animal should be given entire freedom from work, and 
siiorJd be turned into a small paddock, or have a loose box^ in which ho 
maj move somewhat. So should have uutritious food, ^^id sufficient 
green food or bran mash to keep his bowels &ee. Daring the early 
^itages of the disease, and while elforts are being made to restore the 
soundness of tiie foot, the horse is better without shoeS; as the natural 
rnovements of the parts tend to restore their vitality. The bar-shoes, 
reco?iimendei:l by some writers, are useful only in those cases of long 
fcitanding which are essentially incurable, and Vfhere the horses are to be 
put to slow work. The part should be interfered with as little as possible ; 
there should be no cutting, imring, or burning y and care should be taken 
to Ireep dirt, gravel, &c., from the open sore. The healthy condition of 
the open and granulating surface should be maintained by frequent, 
washing with soap and water j and the application of the solution of 
chloride of zinc, (three grains to the ounce of water.) If the animal is 
in use, before being taken out the crack should be filled with lint satu 
rated with the solution, which should be confined in place by a strip oi 
cloth completely covered with tar. This should be removed as soon as 
the horse returns, and the wound be cleansed, if it is at all foul, and 
carefully dressed again. If treatment is commenced early, a fair degree 
of expectation of recovery may be entertained; but, in many cases^ 
through neglect or lack of proper treatment, a permanent deficiency 
of the hoof remains. In such cases, by the use ot a bar-shoe, properly 
adjusted, the animal may be made of some use. 

Contraction of the horn of the foot is a frequent cause of lameness. 
This may occ nr at some part of the coronary border, or may be in the 
quarters, or uiy be confined to the heels 5 the last being, perhaps, its 
most frequeii ' locality. Contraction at the cornorary border produces 
lameness m-iinly by x)ressure on the extensor tendon. Movement pro- 
duces irritation and consequent pain, which is shown when the animal 
is at rest by his putting the foot forward. This position relieves 
the pressure upon the tendon, and gives partial relief from pain. Con- 
traction at the quarters and heels may not always cause lameness. If 
the condition comes en very gradually, changes of the contained parts 
may so accompany it that little if any lameness will be caused simply 
by the contraction. Agai]i, the contraction may be the consequence of 
other disease, and the result of a partial cure and a previous lameness 
lessened. Contraetion may result trom chronic Ibunder or fever of 
the ieet. It may be pr<>duced by long-continued stabling upon a dry 
plank fioor. Thrushes may so demoralize the fioor of the foot as to 
cause coutraetioii. Too great and constant paring away the bars of the 
foot may destroy their resistajice to the approach of the heels, so the 
paring of the frog may destroy the function of that organ as an 
elastic spring to keep the heels open. The degree of lameness that 
follows the change of form produced* by these causes is not so great 
as when it results from inflammation of the elastic portions of the 
foot. The changes are more rapid, and pressure is made upon the sens- 
itive portions of the foot. The horse indicates the amount of pain he 
suffers by the peculiar short and quick character of his step, and the 
gentle and light manner in which he places his feet upon the ground. 
When not in motion, he rests his feet forward, and is continually chang- 
ing them. Contraction is apt to bo seen most frequently in highly bred 
horses with a naturally high ^nd narrow foot. This is one of the causes 
of lameness in wliioh the advice and piobably the treatment of an edu* 
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cated veterinary siirgeoii are important. No definite directions for treat- 
ment can be given. 

There are several otiicr forms of disease m the foot, but t'liey are 
either so slight, or so rare, or so little amenable to treatment, that we 
will not cumber this article with them. In closing, we advise that in all 
serious or doubtful cases of lameness an educated veterinary surgeon 
be called. If such a one is not obtainable, the advice of an educated 
physician may aid in determining the locality and cause of disease. 
This known, treat the case according to the suggestions of this article. 



THE FOOD FISHES OF ALASKA. 

Though not generally appreciated, the importance of the Alaska fish- 
eriesto the population of our western coast can hardly be overestimated. 
At the present time, however, the American fisheries upon the coast of 
Alaska are almost exclusively devoted to the capture of the cod. In the 
following paper we give a resume of the growth and condition of that 
fishery, and also some account of the other marine and of the fresh- 
water fish of tl^e Territory, the periods when they appear, the methods 
of capture, and the extent to which they maybe made available by out 
American fishermen, either as bait or for home consumption. For con- 
venience in reference, they will be divided into two classes, marine and 
fresh-water fishes, and the details of the fisheries will be given in gen- 
eral mider the respective heads. To assist the fishermen and others in 
their intercoiirse with the inhabitants of the Territory, the native and 
Eussian names of the several species are given, whenever known, as 
well as the English and scientific names. The range of the several 
kinds in these waters is also given, as far as possible, and the seasons 
during which they especially abound. Few observations having been 
made by competent men upon these points, the information here recorded 
is necessarily very far from complete. When we recollect that a popu- 
lation of thirty thousand souls has froni time immemorial sustained 
itself chieily on the product of the fresh- water fisheries, and that, with 
aU the prodigality s^nd want of forethought characteristic of aborigines, 
few ever su&er with hunger, we may more adequately recognize the 
abundance of the fiimy tribes. 

MARINE FISHES. 

The principal marine fislics of Alaska are the cod, halibut, herring, 
ulikon, smelt, mullet, and tom-cod. ^ 

Cod. — Gachis macroGeplialus^ Tilesius; Eussian, Treslca. Gadus^ Sp,, 
" small cod"' of the fishermen. 

Cod, in the North Pacific, as in the North Atlantic, are the most 
important of the marine fishes from a numerical as well as an eco- 
nomical point of YiQw. They form the staple of the Alaska fisheries 
at present. They have from time immemorial formed one of the staple 
articles of food upon which the littoral inhabitants of the Territory 
rely. Their distribution is extensive, ranging from the Straits of Fuca 
to the ice-line of Bering Sea, in latitude 59^ north. This line appears 
to 1:^ their northern boundary, although it is possible that stragglers 
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may find tlieir way north of it during the summer season. This ice-lino 
is the southern line reached in raid-winter by the floating ice, and 
it forms the northern boundary of many southern animals, as well as 
the southern limit of m^any arctic fprms, not only of fish, but of other 
animals, and of plants' The distribution of the cod, east and west, 
north of latitude 50^ north, is only limited by the line of the coasfcs of 
Asia and America. The shallow waters of the Ochotsk Sea were 
noted for their cod fisheries before the Alaska fishing grounds were 
open to American enterprise, and have only been less frequented since 
the latter, more easy of access and provided with numerous safe harbors 
of refuge in stormy weather, have come under our jurisdiction. 

The time of reaching the peninsula of Kamchatka, according to Mr. 
Davidson, who has collected many facts in regard to the North Pacific 
cod fishery, is about the 1st of July ; but good, small fish may be taken 
as early as the 1st of June in the Kurile Strait. At this date, fish 
are not found on the west coast of the peninsula. In July fish may be 
taken in moderate quantities on the southeast side of Cape Lopatka, 
the southern extremity of Kamchatka, and in the western part of 
the Kurile Strait ; but the best fishing grounds commence about forty 
miles northwest from Cape Lopatka. Here, at the beginning of the sea- 
son, the fishery is near the shore, but it is twenty to twenty-five miles 
from land in latitude 52^ 30' north to latitude 53^ north. On this 
ground they are usually taken in twenty -five to thirty fathoms of water, 
though they are found in sixteen fathoms within three miles of the 
land. They are also caught eighteen to twenty miles from shore, in 
depths from forty-five to sixty fathoms, according to latitude. 

When the fish first come upon the west coast of Kamchatka, about 
the first of July, they are thin and poor, but improve rapidly. Fish 
taken here two weeks after their arrival on the ground are a little larger 
than those taken on the coast of Labrador, but not so large as those 
taken on the Grand and other off-shore banks in the North Atlantic. 
In quality they compare very favorably with the latter. l?or bait the 
vessels have taken salt herring from San Francisco some have carried 
fresh herring, from Petropavlovsk, in snow and ice 5 others have used the 
small halibut caught on the cod banks. 

In 1866 about fifteen vessels sailed for the Ochotsk. Vessels should 
leave San Francisco as early as March, arriving upon the gTounds in 
April, and leaving the banks for San Francisco in September. The 
most fruitful of the Alaska fishing grounds are considerably to the 
north of the southern limit of the migrations of the cod, and may be 
said to extend northwest from Yakutat or Bering Bay along the coast 
and *the line of the Kadiak and Aleutian archipelagoes. The cod-banks 
are generally in the vicinity of land, yet off-shore banks have been and 
will continue to be discovered, though the fishermen endeavor to retain 
the secret of such discoveries. Such banks are usually to be looked for 
in the direction of the trend of the adjacent islands or in lines parallel 
to that trend. The soundings of Portlock, Vancouver, and the 
United States Coast Survey expedition prove the existence of a com- 
paratively shoal bank extending along the southeastern coast of Afog- 
nak and Kadiak, with a deep pocket (no bottom at ninety fathoms) 
twenty-five miles east of St. Paul. The shoalest water found upon this 
bank, by Mr. Davidson, of the United States Coast Survey, was forty- 
five fathoms. It probably extends along the southeast shore of JKadiak. 
Belcher caught cod and halibut under Cape Greville, the eastern point 
of Kadiak. South by east, fourteen miles from the eastern end of the 
easternmost point of the Trinity Islands, Vancouver found bottom at 
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fifty fathoms; and fifteen miles soutli of Ukamok at seventy-five fath- 
oms. Thirty five miles east of the south end of the i^^land of Niuniak, 
the most southern of the Shumagin group, Mr. Davidson obtained bot- 
tom at forty fathoms, and nine miles southeast of the Sanak reef at 
thirty-five fathoms. ]Near this last-named locality, Cook caught over 
one hundred halibut, ranging from twenty to one hundred pounds each. 
He therefore called it Halibut Island. Mr. Davidson (Jiscovered a fine 
cod-bank about sixty-five miles southeast (true) from the middle of the 
Akutan Pass, and forty miles south-southeast from the Unimak Pass. 
Here the water has a depth of sixty fathoms, with pebbly bottom. 
Many fine cod were caught, of which one was thirty-six inches long, 
twenty-three inches in girth, and weighed twenty-seven pounds. 

Some of the vessels are said to commence fishing along the coast 
north of latitude 54P 40^ north, and to work northward along numerous 
banks which they have found. The fish are taken in from fifteen to 
forty fath6ms, the very best fish in the deepest water. The banks along 
the Gulf of Alaska, around the Kadiak group, and part of the Aleutian 
chain, have an area of not less than forty-five thousand square miles, 
with a depth of not over filty fathoms. If the fishing depth extends 
to one hundred fathoms, there is little doubt that the cod-fishing area 
will reach one hundred thousand square miles. In addition to the fish 
eries of the great bank, the cod are reported to run in great numbers in 
and around the entrance of Hamilton Bay, near the western part of 
Frederick Sound. Lisiansky cj^ught them with hook and line in Sitka 
Sound ; Portlock, abundantly, at Port Etches; and Belcher near Cape 
Chiniak. 

The importance of the possession of the Aleutian chain can hardly be 
overestimated^ not only can our fishermen enter and fish in every bay 
when heavy weather compels them to leave the banks, but they are 
afforded ample opportunities for the successful curing of the fish, cer- 
tainly as great as, if not greater than, exist on the southern shore of New- 
foundland, Mr. Davidson suggests that, instead of making the long 
trip to and from San Francisco, and keeping the fish so long in salt, es- 
pecially if imperfectly cleaned, it would be feasible to make a general 
depot and curing establishment, for instance at Kadiak, where vessels 
could carry the catch of all the smacks, which might easily refit in 
winter and bo ready for the opening of the next season. Kadiak is 
preferable, as affording the nearest timber available for repairs, and as 
already being the depot for the ice-trade of the Pacific. The Aleuts are 
patient, skillful, and fearless in their fishing, and under proper guidance 
might be very profitably employed in the taking and curing of fish. 
The wa^rs between Aliaska Peninsula and the Shumagin Islands are 
well protected from the heavy swell of the Pacific, and afford the great 
advantage, that vessels while fishing may always lie under the lee of 
Rome one of the numerous high islands, thus making fishing a inuch 
more comfortable business than when riding out in the open sea. 

The fish abound in proportion to the quality of the bottom, and quantity 
and kind of the food it affords. A nvuddy bottom seems to supply the 
greatest development of the marine life upon which it subsists, and when 
the depth of water is greater than fifteen fathoms the flavor of the fish is 
not impaired thereby. At a less depth, however, the fishermen report 
that the fish are of an inferior quality. The spawning ground of the 
IS'^orth Pacific cod has not yet been discovered, and a rich harvest will 
await the fortunate fisherman who may chance to light upon it. It is 
^vrell known that at the spawning season the fish are in their finest con- 
iition, most abundant, and most easily caught. It js possible that the 
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fioutlieastern coast of Kamcliatka and tlie Kurile islands may be the 
locality, and it would be worth while to examine these localities at the 
season when tlie fish are absent from their usual f(iedinj^ grounds among 
the islands. 

The cod have been found in more or less abundance along every 
part of the northwest coast within the limits above mentioned, but at 
present the favorite locality appears to be in or about the Shumagin 
group of islands. These islands were discovered by Bering, in his 
second voyage, on the 29th of August, 1741, and were named after one 
of his crew who died and was buried upon one of them. They are . 
situated in longitude 160^ west and latitude 55^ north, and comprise 
four large and about a dozen small islands, with a total area, of about a 
thousand square miles. They contain several Aleutian settlements, 
and Unga., the largest, has two fine ports, the north and south harbors, 
whisre wood, water, bait, and fish abound. The banks already discovered 
exceed in extent those of Newfoundland. The best banks in the Ochotsk 
Sea are on the west coast of Kamchatka, and near the north end of 
Sakalin Island. The round voyage to the Ochotsk Sea averages one 
hundred and seventy days, without facilities for obtaining bait or fresh 
provisions, and with no good harbors. The voyage to the Shumagins 
and back occupies about one hundred and ten days, a saving of two 
months and two thousand mites in time and distance, in addition to 
the facilities for obtaining fresh provisions, wood, and water, and the 
proximity of good harbors of refuge v\ bad weather. The fishermen 
about the Shumagins usually run into North Harbor on Saturday night, 
and spend Sunday in resting from their labors. 

The fishermen who make the voyage on a " lay'' are said to clear about 
$100 per month during their voyage.. The supply of bait has some- 
times been taken from San Francisco, at a cost of about $100 for a 
vessel of one hundred tons. Others have relied on halibut and sculpins 
taken on the ground. There is hardly a locality with a muddy bottom 
where the dredge would not bring up, with but little labor, an abundance 
of shell fish suitable for bait. This is known to be the case in North 
Harbor, Uiiga Island, and we are informed that it is also true of all 
the places where the dredge has been tried. Herring and other small 
fish in their season might be obtained with a seine in immense numbers 
at slight expense, and the squid, the most taking of all baits for the cod, 
is extremely abundant at Sitka and many other localities. There appear 
to be two kinds of cod on the North Pacific fishing grounds, which may 
or may not be stages of growth of one species, but they are certainly 
different from the Atlantic codfish. The first ot the two kinds referred 
to is small, but of good quality, and is supposed to frequent the banks 
during the entire year. The larger species arrives on the banks about 
May 10, and disappears about th% 10th of Septemlfer. These average 
7.2 pounds when salted, and are a little smaller than the fish obtained 
in the Ochotsk Sea 5 but they dry heavier, averaging about four pounds. 
Both kinds differ from the Atlantic cod in having larger heads in pro- 
portion to the size of their bodies. 

Cod have been taken in abundance at Nootka, Sitka, Lituya Bay, 
Yakutat Bay, Chugach Gulf, Cook^s Inlet, Bristol Bay, and throughout 
the Kadiak, Aleutian, and Pribyloff Islands. In 1865 and 1806 the 
Western Union Telegraph exploring vessels obtaiued an abundance i)f 
fine cod in North Harbor, Unga Island, and off' Unimak Istod, in forfey- 
five fathoms, in the months of August and September. 

The weather on the fishing banks from J une to the middle of August 
is rainy and foggy, with light southeast winds. From that time until 
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the latter part of September northwest winds and 11110 weather are the 
rule. Later in the season heavy south erly gales occur. Notwithstanding 
the weather, which much resembles that of the Nev. foiindland banks, 
there is no serious obstacle to drying and salting the fish asliore, as on 
the Labrador coasts. The folly of statements to the contrary is e vident, 
when we recollect that the principal dependence of the large native 
popuUtion in winter consists of fish dried without salt during the sum- 
mer season. It maybe safely estimated that not less than five hundred 
thousand fish are annually dried in this way for winter use ] indeed, 
Eussian statistics show that, in a single season, at one station alone, over 
four hundred thousand were thus prepared. The Aleuts and other 
tribes fish for cod with a large hook made of wood and barbed with bone, 
lashetl on with seal-skin thongs, and with a line of the twisted fibers of 
the Macrocystis, or giant kelp, which often grows to the length of one 
hundred and fifty feet. 

The supply from the Alaska banks has stopped the importation of 
codfish from the eastern ports into San Francisco, and much larger ex- 
ports may be expected, when the curing process is properly understood 
and carried out. The yearly supply from the Atlantic States was for 
merly about five hundred tons. The fish were not cured upon the 
Aleutian Islands, because the territory belonged to Russia, but were 
kept in salt about six months, or until the retincn of the vessel to San 
Francisco, evidently ^o the injury of the cargo. Many of the persons 
engaged in the fishery knew nothing of the proper method of curing and 
preparing the fish, yet the prices commanded were from 7J to 13 cents 
per pound in gold ; in February, 1868, the average rate was 9 cents per 
pound. One vessel carried a full cargo direct to Australia, and received 
8 cents per pound. The price in 1870 averag-ed 7 to 8^ cents per pound 
in gold. New cargoes of fish have been disposed of as high as 13 cents 
per pound. In the quarter ending Juno 30, 1863, five hundred and 
twenty-one hundred- weight of fish were exported from San Francisco to 
New York. These exports are constantly on the increase, and San 
Francisco, ^^t this moment, supplies the Sandwich Islands, Australia, 
and the entire west coast of North and South America, with the pro- 
duct of her fisheries. Many Cape Ann and Gloucester fishing schooners 
have gone around Cape Horn, and are now plying their vocation in the 
North Pacific. The total amount of fish imported from foreign waters 
into the United States during the eight months ending August 31, 1867, 
ivas nine hundred and ninety-four thousand nine hundred and eighty- 
iight pounds; for the same period of 1868 it was nine hundred and 
:wenty- seven thousand five hundred and forty pounds ; and the value 
)f cod imported during the quarter ending June 30, 1868, was $119,127. 
Chese facts show abundant room for the extension of the fisheries in 
American waters. It is to be regretted that since the purchase of the 
Cerritory of Alaska no exact record of the imports of fish has been 
:ept, as they come under the head of coastwise tra*de. The immense 
atck of 1867 temporarily overstocked the market, which will account 
or the fev/er vessels employed in 1868 5 yet this fact stimulated foreign 
Qerchants, and the result has been a largfe and rapidly increasing ex- 
)ort trade. 

No tongues and sounds and but little cod-liver oil have been saved, 
n 1866 ten thousand gallons of cod-liver oil were reported. There is 
0 doubt that this amount will, in future, be largely increased. The 
allowing is the extent and value of the Pacific cod-fishery since its 
rigin, estimated from all the available sources of information, and with 
lie valuation computed from the average of the rates for the season: 
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No. of 
vessels. 


Pounds of salt- 
ed fish. 


Value of the fisli 
in gold. 


1864 


1 


288, 000 
1,255,200 
2, 873, 600 
5, 121, 600 
3, 417, 600 
7,390,400 

lU, Dl*, uuu 


$31,680 
125, 520 
332, 624 
348, 110 
273,408 
591,232 


1865 


1866 


18 
23 
19 
27 


1867 


1868 


1869 








30,958,400 


2,457,414 







TOM-OOD. Gadns gracilis^ Tilesius; Russian, WmiJcJmi; Innuit of Norton 
Sound, Ikothluk. 

This fish much resembles the common tom-cod of the Eastern States, 
{Oadus polymorphus^ Mitch.,) but, while the latter is of most insignifi- 
cant importance from its scarcity and poor quality, the former species 
occupies a very important place in the domestic economy of both na- 
tives and Russians, on both shores of Beriug Sea. It is apparently a 
permanent inhabitant of these coasts, but is most abundant in the fall of 
the year, when the ice begins to form in the riverl and along the shores. 
The Waukhni fishery commences about the middle of October. At first 
it is caught from boats anchored close in-shore, but later the natives cut 
holes in the new ice, set up two or three stakes, with a mat hung upon 
them to keep off the wind, and sit there all day, hauling them in as fast 
as the line is dropped into the water. The hook is made of white 
walrus ivory, furnished with a sharp pin set in obliquely, but without a 
barb. The whiteness of the ivory, which is kept constantly in motion, 
attracts the fish, but no bait whatever is used. In November, when 
the ice becomes very thick, and the cold increases, the fish retire to 
deeper water, and the fishing is over until the following spring. In the 
summer the natives are occupied with the ^mon fishery and pay no 
attention, to these small fish. They are preserved by removing the in- 
testines, and drying in large bunches strung on seal-line, or by throw- 
•ing them as they are into long cylindrical baskets made of twisted 
grass, and keeping them entire in a frozen state. On the Kamchatka 
^coast they are caught in seines, and preserved frozen in great heaps 
upon staging erected for the purpose. They are among the most pala- 
table of the many fish found in these seas, and the number preserved is 
so great as to be almost incalculable. They serve the natives for food, 
either boiled or in the frozen state. They also form an important arti 
cle of dog-feed in the northern portions of Alaska, near the coast. Thej 
are well suited, from their abundance and firm flesh, to be used as bail 
in the cod-fishery. ' 

nEE-nn^G. Chipea mirahiUSj Girard ; also, Clupea sfl</a^, eleu. ; anc 
probably other species of Clupea; Russian, TToms^*?*, JSlelotJca; Inmiii 
of the Kuslioquim River, K^pooJiachat. 

The herring of Bering Sea, and the North Pacific generally, resemble 
those of the North Atlantic, but belong to different species. Thej 
arrive in Norton Sound about the 15th of June, in countless myriads 
They visit Sitka earlier in the season, but we have not been able to dis 
cover , the exact date of their .appearance. They are ^equally abundan 
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in June on the coasts of Kamchatka, and, indeed, throughout Bering 
Sea, as far north Bering Strait. On Norton Sound the fishery laets 
but a fortnight. The fish are secured in seines, and kept until they are 
half putrid, when they are reckoned a great delicacy. The same custom 
obtains in Kamchatka. Near Sitka, and through the adjacent archi- 
pelago, they come in vast schools, and the Indians of the Thlinket 
nation go out in their cedar canoes, furnished with a lath, through 
which three nails are driven, and the projecting points well sharpened. 
Beating the water with this implement they throw the fish by a dexter- 
ous motion into the canoe, which can be filled easily in half an hour. 
So great is the abundance of the fish that it is ^' rare not to see a herring 
on every nail." 

In September, when drawing the seine for salmon at Iliuliuk Harbor, 
Unalashka, the Coast Survey expedition obtained herring of large 
size, fatter and of much finer flavor than the herring caught on 
the California coast. Portlock mentions that when hauling the seine, 
June 11, in Port Etches, hogsheads of small but very good herring were 
obtained, and salted for the use of the crew. Lisiansky says that her- 
ring swarm in Sitka Sound every spring ; and Seemann states that her- 
ring and whiting are caught , in great quantities in Hotham Inlet, 
Kotzebue Sound, in latitude 67^ north. These fish, besides their intrinsic 
value, have an important beariiig on the question of the cod fisheries, 
in supplying bait, which is now brought from San Francisco for that 
purpose at high prices. Up to the present date no attempt appears to 
have been made by Americans to utilize this herring fishery. ^ 

Ulieon. TJiaJelcMliys .P«e/^<?W5, Girard ; UUJcon of the natives and 
English. 

The ulikou has long been an icthyological curiosity, and has been 
noticed by almost every traveler who has visited the coasts of British 
Columbia and Southern Alaska. It is a small, silvery fi»h, averaging 
about fourteen inches long, and, in general appearance, much resembling 
a smelt, (Osmerus.) They are the fattest of all known fish, and afford 
a very superior oil when tried out. Dried, they serve as torches ; when 
a light is needed, the tail is touched to the fire and they will burn with 
Li bright light for some time, description can give an adequate idea 
of their numbers when ascending the rivers from the sea. The water is 
literally alive with them and appears to be boiling. Wild animals draw 
from the stream with their paws sufficient for all their needs. 

These fisheries, as far as we are aware, have not been utilized except 
by the natives. The most important of the native fisheries is on the 
Ll^asse Eiver, near the southern boundary of Alaska. The spot is named 
Kit-lalc-a-laks^ and a Catholic jnission was and still may be situated 
3here. Many tribes come to these fisheries, which begin about the 20th 
)r the 25th of March. *The first fish is addressed as a chief,- apologies 
ire made to him by the Indians for the necessity of destroying his 
kindred for the supply of their own wants; a feast is given with appro- 
mate songs, speeches, and dances in his honor; and after that the 
ishing goes on. The fish are caught in wicker baskets, and are dried 
)r smoked as much as their oily nature will allow. The fishing lasts a 
brtnight or three weeks, and supplies many hundred aborigines with 
bod for a considerable period. 

lALmuT. Hij^poglossus vulgaris f Cuv. ; Kampala and Pdltoose of the 
Eussians. 

These fish are frequently smaller than those of the Atlantic fisheries, 
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but near Sitka and along the coast they are often taken from three 
hundred to five hundred pounds in weight. Their range is from the 
Aleutian Islands southward to Cape Flattery. They are not found north 
of the ice-lino in Bering Sea, except, perhaps, in summer. They extend 
westward into the Ochotsk Sea with the cod, and already form an article 
of commerce among the west-coast fishermen. They are said to surpass 
the eastern halibut in flavor when j>roperly cured. The weight of the 
annual catch has not been recorded. 

Smelt. Hyimnesiis olidusj Gunther; Karmlika of the IlussiauB. 

This excellent table fish ranges from San Diego, California, northward 
along the entire coast. It does not occur in sufficient numbers to render 
it an article of commerce, except near large settlements. Tt is very 
abundant, however, at Sitka, and in oiher localities. 

Other marine fishes exist on the coast of Alaska, which form articles 
of food to a greater or less extent. The mullet (a species with which we 
are not familiar) is said by Seemann to replace the salmon on the sea- 
coast north of Kotzebue Sound. Among other species noticed, but not 
yet determined, the following are known to occur on the Alaska coast : 
Fleuronectes qiiadrituherculatus^ Pallas; flounder. Flatessa stellatuSj 
Girard; spiny flounder. Hexagramma stellerii, Tilesius; soulpin. 
Memilepidotus tracliurus^ Pallas; sculpin. Mallotus villosus^ Miiller; 
capelin. OrthagorisGus analis^ Ayers; sunfish. 3umicrotremus orbis, 
Gunth.; globe-fish. Hippocampus ingens^ Girard, and another species 
of Hippocampus^ the sacred fish of the Makah tribe of Indians at Cape 
Flattery, who have many superstitions connected with it. 

FEESH-WATER FISHES. 

The fresh-water fishes, in point of numbers and the quantity of food 
which they feirnish, are even more important than the exclusively ma- 
rine fishes. ' These chiefly comprise salmon, w>hite-fish, loBh or burbot, 
(sometimes called eelpout,) pike, and suckers. We have thought i1 
best to give the names and descriptions of these different fish, and ap 
pend an account of the method of fishing for them, which is much th( 
same for all the species. 

KiNGr SALMON. OncJiorhjnclius orientaliSj (Pallas,) Gunth.; Russian 
ChoivicheQ; Tinneh tribes of the Yukon, Whale; Innuit of the Kus 
koquim, TagyalcvdJc ; Indians of Cook^s Inlet, Teldgi; Thlinkets oi 
Koloshians of Sitka, Ashat; Innuit of Korton Sound, Tahiijulipulc, 

This is the largest and finest of tho Alaska salmon, reaching a weigh 
of sixty to ninety pounds. Those weighing eighty pounds are not un 
common, and others weighing a hundred- weight have occasionally beei 
taken. This fish, or a fish called by the same name, ranges from Sitk^ 
to Bering Strait, and is found in all water- courses from the tideway 
of the Alexander Archipelago to the broad current of the Yukon. I 
ascends the latter river for at least twelve hundred mileS; an* 
perhaps farther. It is a short and broad fish, with a large iieac 
but comi3aratively small mouth and fins. It reaches the mouth of th 
Yukon about the middle of June, and runs for six weeks. It ascend 
the river slowly, reaching Fort Derabin (about three hundred aud sixt 
miles above the mouth of the river) about the first week in Jul^^, an 
Fort Yukon (about one thousand miles above the mouth) about the mic 
die of J uly. It is dried for winter use by th'e natives. All dry fish i 
called xdcali (or yookalee) by the Russians. The chovfichee ukali ax 
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mad^ by cutting the iisli In three slices, after removing the head, leav- 
ing the back-bone in the middle slice, and aU three connected by the 
tail. Two or three dry chowichee ukali will weigh at least fifty pounds. 
One of them is accounted sufficient for a day's food for six men or dogs. 
They cost, fiom the natives upon the Yukon, one leaf of tobacco each, 
or, when dry, live to eight musket-balls per ukali. The more northern 
the ground where the fish are taken, the finer their flavor, and the cho 
wichee of the Yukon were held in such esteem that several hogsheads 
were annually salted for the Emperor's table by the Eussians. 

Salmon. OncJiorliynclms lagocepJialus^ (Pallas,) Gunth.,- Eussian, Kee- 
zich; Tinneh tribes of the Yukon, NnfglagJmh; Innuit of the Kusko- 
quim Eiver, KaMa, 

Salmon. Onchorhynclms protem^ (Pallas,) Guuther^ Eussian, Moikoh; 
Yukon Tinneh, J^ug-laghuh; Innuit of the Kuskoquim, Nilcniat, 

These two species have the same range as the king salmon, and are 
dried for food in the same way. They are, however, much more common, 
much smaller, and are held in less esteem. They form the bulk of the 
belter class of salmon in aU the rivers of Alaska. They arrive later 
than the king salmon, remain longer, and travel more rapidly. They 
reach Fort Derabin upon the Yukon about the 10th of July, and Fort 
Yukon early in August. They weigh from ten to thirty pounds, and 
dry, after cleaning and removing the back-bone, to about two or three 
•pounds. They are more slender than the king salmon, and the males 
ai*e furnished in the breeding season with a formidable array of recurved 
teeth, so that the natives are accustomed to knock them on the head 
with a club before attempting to remove them from the nets. 

{{ED-FISH. OncJiorJiynGhus sanguinolentm^ (PslUslSj) Gxmthev Eussian, 
Krasnoi riha ; Yukon Tinneh ivihes, Neliyuh ; Innuit of the Kusko- 
quim Eiver, Mlceet 

Black salmon. Salmo purpuratusy Pallas. 

Doa-FiSH. ' Oncliorliyncliiis lycaddon^ (PaUas,) Gunther; Yukon Tinneh, 
Nulaghilh; Eussian, KorhusJiJca ; Innuit of the Kuskoquim Eiver^ 
AmaJcalc, ' • 

These species are principally valued for use as dog-feed. They are 
placed in the order of their quality as articles of food. The purpuratus 
IS not found north of Aliaska Peninsula. They are all exceedingly com- 
mon, of small size, and appear later than the previously mentioned 
varieties. The red-fisK, as its name denotes, is partly of the most bril- 
UsAt scarlet, but its flesh is not so red as that of the king salmon or the 
JWiihoh. They arrive in July, and disappear late in August. 

SALMON THOTJT. SdlmS alpiuiis f Linn. ; Eussian, Kolsheli; Yukon Tin- 
neh tribes, Kliolotusuli ; Ulukuk Tinneh, Kolcollmyd; Innuit of the 
Knskoquim Eiver, AnJcliogat. 

^f his fish appears much more abundant in the smaller rivers than in 
bhe larger ones, such as the Kuskoquim and Yukon. They are seldom 
yt never found in the lakes, as far as we have been able to ascertain, 
rkey remain in the rivers during the entire year, and are caught in the 
peibtest abundance during the winter months. The Ulukuk Eiver, in 
fforthern Alaska, is especially noted for these fish, which are most de- 
ieioms, far exceeding any other fish of the country in their delicate and 
t^lghtful flavor. They seldom weigh over ten pounds, and average 
iwe pounds in weight. They are very beautiful in appearance, silvery, 
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purple, and olive, with scarlet spots, and are very slender, almost sub- 
cylindrical in shape. 

Brook trout.^ Salmo sp. 

Brook trout are not found north of the peninsula of Aliaska, on the 
American side of Bering Sea. They are obtainable at Avacha Btiy, ou 
the Asiatic side, but probably do not go much farther north. They have 
heen observed at North Harbor, Unga Island, in the streams of Cook'8 
Inlet, and near Sitka. They are usually very dark colored, indeed 
almost black. 

THE SALMON FISHEEY. 

Next to the cod and herring, the salmon fishery is undoubtedly the 
most important branch of this traffic. The number of this fish on the 
Alaska shores is inconceivable. " Chatham Harbor," writes Portlock, 
«^ is filled with salmon ; the small river which empties into it is swarm- 
ing with themj the bears come down and feed upon them, catching the 
fish with their paws, and eating only the head. I have sometimes seen 
twenty bears thus engaged in one day." On the same authority, the 
anchorage at Port Etches afforded two thonsaud salmon at one haul of 
the seine j they existed in such numbers that any quantity might have 
been obtained. Vancouver reports salmon in great quantity leaping 
in all directions" in the Portland Canal, July 20, 1793. Salmon and 
trout were found in great abundance in the rivers falling into Lituya 
Bay by La Perouse. The Stikine Eiver, according to Mr. Davidson, of 
the United States Coast Survey, abounds in salmon, which are split 
and the back-bone taken out, and are then cut into strips and smoked 
by* the natives. Thirteen hundred natives, living between Chugach 
Gulf and Yakutat Bay, live exclusively upon fish, which they obtain 
with the greatest ease, according to Tebenkoff. Mr. Davidson says : 

At some of the entrances to shaUow fresli-water streams tho water is irdcked -witb 
fcialmon. On. some of the beaches near these streams tho seine wUl take them in 
thousands. In tho bays leading to the smaU streams at their head, on the southeast 
side of Aliaska Peninsula, the salmon are crowded so thickly that the progress of a 
boat is impeded, and should a southeast storm arise at such times, the fish are driven 
upon the beach in innumerable quantities. One of the Russian navigators assures uii 
that he has seen the beach strewn two or three foet thick ^'ith tho stranded salmon. 

The chief winter food of the natives is salmon, dry and smoked, oi 
which they provide very large quantities. Seemann says : 

Salmon, so numerous in Norton Sound, latitude 64^ north, are not fouod to the north- 
ward of Bnckland River, emptying into Kotzebno Sound, in latitude 66° 05' north 
They appear, however, to be replaced by the mullet, which attains a considerable size 
I obtained for a blue bead a mullet thirty-throe inches long, weighing twenty-oai 
pounds. 

The number of salmon annually consumed by the natives of Alaska 
cannot be less than twelve millions, at the lowest estimate. At the 
Eussian fishery near Deep Lake, Baranolf Island, eighty-four thou 
sand one hundred and fifty-nine fish were obtained duriug a singi< 
season, of which two-thirds were salted. At the fisheries upon Kadial 
and Oook^s Inlet, four hundred and sixty-five thousand salmon wer« 
caught annually. Among the articles sent by Baranoff to the Sand wicl 
Islands were four thousand three hundred aud forty-four casks of saltei 
salmon, wbich realized the sum of $69,871 in coin. At the mouth o 
the Yukon not less than two million salmon are annually dried for winte 
use, and i)robably double that number. Words fail to give an adequat 
idea of their number. We have seen the weak and injured fish whic' 
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die after spawning stranded in piles, three or four deep, on the banks 
of the Unalaklik Eiver, a small stream flowing into IsTorton Sound. 

The following notes in regard to the running of the Yukon salmon 
were obtained from the natives at Fort Derabin, Nulato. King salmon : 
arrive at Nulato " when the trees have got into full leaf,'' about the 20th 
of June, and continue to run about three weeks. The last that come 
up are poor and lean. HoiJcoJi: the first arrive about the 10th of July, 
just as the king salmon are about gone,, and they last about three weeks. 
Stragglers are occasionally caught as late as January. Bed fish : this 
arrives about a week or ten days after the first hoikoh, and continues 
with the latter until about the end of August. A few straggling dog- 
fish are occasionally caught with it, but the majority of this species do 
not ascend the river as high as Nulato. Keezich : this is the last of the 
salmon to ascend the river, and is obtained until the cold weather S6ts 
in and puts a stop to the summer fishing. 

In Kazarn Bay, Clarence Sound, a Eussian, in July, 1868, put up two 
hundred barrels of salmon a week, and, had he been provided with 
sufficient facilities, might have packed double that number. The salmon 
run there from July 1 to August 30. - 

The United States Coast Survey has made a sketch of the outlet of 
Glubokoi, or Deep Lake, near Sitka, on the south side of Sitka Sound, 
where the Russian American Company have built traps, dams, foot- 
bridges, and houses in the most substantial manner. The dams and 
traps lie across the upper part of the rapids, which have a fall of nine 
feet over rocks. The traps are large rectangular spaces, made with 
stakes placed near enough to each other perpendicularly to allow a free 
flow of water, and yet to prevent the salmon passing between them. 
The side of the trap toward the descent has an opening like the entrance 
to an ordinary rat-trap on a large scale. The fish rush up the rapid and 
pass through the opening to the staked inclosure, where they remaiu 
swimming against the moderately strong current. When several salmon 
have entered, they are lifted out with a kind of wicker basket and placed 
in large boxes lying between the traps, of which there are six, with 
means of adding as many more. The last year's catch that was packed 
for market amounted to five hundred and twenty barrels, containing 
eighteen to twenty-five salmon each, and weighing, when packed, about 
two hundred and fifty pounds. As high as one thousand salmon have 
been taken in one day. In 1868, the year's catch, under the impetus of 
American enterprise, was two thousand barrels. 

There are, however, many localities at which salmon are much more 
plentiful than at Sitka. Mr. Davidson states that at the Eussian trading 
post and salmon-fishery at Karta Bay, in 1868, it was expected that three 
thousand barrels of salmon would be put up. Mr. J. Pfluger, Hawaiian 
consul at Petropaulovsk, on the west coast of Bering Sea, informed us 
that, with the aid of two men and a few native women, he was enabled 
to put up six hundred barrels of salmon in the course of the season of 
1866. The fish were caught with a seine, in a small cove of Avacha 
Bay, and, being sent to the Sandwich Islands, were sold at a great profit, 
the gain from this operation alone amounting to much more than the 
X^rofit upon the trade in Siberian sables, in which he was engaged for the 
previous three years. Large fisheries have been for some years, located 
upon the Columbia Eiver. The fish arctaken only in gill-nets, at night, 
when the water is clear. Two men, with their boat and net, will average 
twelve hundred pounds in one night. The river being a mile and a half 
wide at the locality of the fishing grounds, most of the salmon escape, 
and the product of a night's work seems paltry and insignificant, com- 
25 A 



386 



AGKICULTURAL REPORT. 



pafed with the catch which may readily be obtained by the Eussian 
method practiced in Alaska. The northern salmon fisheries, after the 
traps and dams are once laid, can be prosecuted with a tithe of the 
labor employed on the Columbia River. The northern salmon are also 
superior in size and flavor. 

Five establishments on the Columbia have put up salmon for several 
years in hermetically-sealed cans. This canned salmon will keep for 
many years in any climate without deterioration. Hence it brings a 
very high price. In 1870 these establishments canned about one rail- 
lion eight hundred thousand pounds. This was sold at prices averag- 
ing 14 cents per pound, a total value of $252,000 ; beside which, other 
parties salted salmon to the amount of five thousand barrels, which, 
selling at 5 cents per pound, afforded the sum of $62,500. 

It is certain that salmon can be packed in almost any part of Alaska 
and landed at San Francisco at a cost of not more than $5 a barrel, in- 
cluding freight and all other expenses. There they will readily command 
$12 a barrel. Should parties desire to can the salmon, though requiring 
at first a larger investment of capital, the prices and profits realized 
might be much greater. 

The white-fish of Alaska have not yet entered into commerce ; those 
of Lake Superior command very high prices, and it is reasonable to sup- 
pose that when the fisheries of Alaska are worked in earnest by Amer- 
ican enterprise, so fruitful a source of profit will no longer be neglected. 
The species are as follows : 

Great v^hite-FISH. LmiotruUa leucicihys, (Pallas,) Gunth.; .Eussian, 

Naylima ; Tinneh tribes of the Yukon, NVlagha. 

This enormous white-fish is the finest of its tribe, both in size and 
flavor* It is found in the rivers most of the year, but is most plentifully 
obtained and is in its best condition about the months of June and July. 
We have seen them four feet long, and weighing about fifty pounds. It 
is distinguished by its long nose and slender form, and is of a silvery 
white, somewhat darker above. It is full of spawn from September to 
January, when it disappears. 

Broad white-fish. Coregoms mtilcsun, (Pallas,) Gunth. ; Eussian, 
Mulcsu^n; Tinneh tribes of the Yukon, Teliyuh; Innuit of the Kusko- 
quim, Ka-uhhtoot 

This is the next in size of the Alaska white-fish, and reaches a weight 
of thirty pounds. It is distinguished by its broad body, short head, and 
large scales. It is usually very fat, and excellent eating. It abounds 
in both winter and summer, spawning in September in the small rivers 
falling into the Yukon. 

EoTOD-FiSH. Coregonus nasus^ (PaUas,) Gunth. ) Tinneh tribes of the 
Yukon, Hull-ten ; Eussian, Krug. 

A long^ slender, subc^^lindrical fish, not very abundant, but of excel- 
lent quality. They are caught occasionally throughout the winter on 
the Yukon, and are distinguished by theiv attenuated muzzle and pecu 
liar form. 

HuMPBAGic Coregonus^ sp. indet.j Eussian, Korcibati; Tinneh tribes o: 
the Yukon, Kolokuh. 

A common species, characterized by the strongly arched back ano 
broad tail. The scales are large, and the fish rather bony, and inferioi 
in flavor, It is genemlly used for dog-feed, except in times of scarcity 
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White-fish. Coregonus^ sp. indet.; Eussian, Morslcoioiga; Tmneli tribes 
of the Yukon, Telmukkah, 

This is the most abundant and best-flavored species of Goregonus in 
most localities. It is distinguished by its small scales, fins, tail, and 
head, and is of symmetrical proportions and moderate size. It rarely 
exceeds three pounds in weight, and is the staple article of food in 
winter on the Yukon. 

NuLATO WHITE-FISH. tjx^. syn'^-s, Sp. indet. ; Eussian, MilatosJci ciga ; 
Tinneh tribes of the Yukon, Seeghuh, 

This is a small, thin, bony species, common near Nulato, on the Yu- 
kon, and is rarely more th,an half a pound in weight. It is of little use 
as food, and is principally abundant in summer. 

Gkayhno, Thymalis Pallasii, Ouvier; Eussian, KorusM; Tinneh 
tribes of the Yukon, Tebnyah; Hudson Bay traders, hlackfish or hlan- 
Icetfish. 

Abundant in the small rapid rivers of Alaska. It is the only fish in 
the Yukon Territory which will take the hook. It is of moderate value 
only, for table use, and is especially abundant in spring, when the 
white-fish begin to be scarce. It is a most beautiful species; a specimen 
obtained at Nulato, April 7, 1860, gave the following notes: "Dorsal 
flu extremely long, gray, with clear spots, each centered with scarlet. 
The extreme tip of the fin, dark blue. Tail broad, dark, flecked with 
streaks of crimson. Abdominal fins each with four narrow streaks of 
light pink. The pectoral fins with several scarlet blotches. Eyes sil- 
very, grass-green on the upper part of the orbit. A large black'blotch 
on each side below the lips, and twelve or fifteen small ones well for- 
ward on each side. Belly with bright coppery reflections, all the side 
scales reflecting pink, and dark yellow or coppery." 

Pike. Usooo estor^ Leseur; Eussian, SuJcJculi; Tinneh tribes of the 
Yukon, Khulciyuh; Innuit of the Kuskoquim Eiver, Chukak. 
Common in all the lakes and ponds of the Hudson Bay Territory and 
!N"orthern Alaska, but absent from the rivers. It is caught with seines 
in summer and early winter. It is principally used for dog-feed, being 
of little value for the table. It is noticeable as being one of the East 
American species which north of the Alaska Mountains nearly reach 
the tide- water of the western slope of the continent. It spawns in April 
and May on the Yukon. 

LosH. Lota viaculaia^ Linne ; Eussian, Nalime; Tinneh tribes of the 
Yukon, Lugusli; Innuit of the Kuskoquim, Managnat, 
This lish (known on Lake Erie as the eelpout, and elsewhere as the 
burbot) is exceedingly abundant in the rivers and lakes of the Hudson 
Bay Territory and of Alaska. They grow to a very large size, and form 
an acceptable dish in the absence of white-fish. They sometimes reach 
a length of five feet, and a weight of sixty pounds. The flesh is com- 
paratively hard and dry, and they are chiefly valued for their livers 
and roe. The liver is of a triangular shape, weighing a pound or two, 
c«nd is an extremely rich and delicate morsel when broiled. It afibrds a 
pint or so of sweet rich oil, used by the Eussians in cooking, and which 
doubtless might be used instead of cod-liver oil. The skin is stretched 
and dried, u.nd serves the natives for trimming their deer-skin clothing, 
and also for windows in some localities. It resembles a dark, trans- 
lucent, marbled paper. 
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These fish are most abundant in the early autumn, and even as late 
as December. They feed upon white-fish, lampreys, &c., which are 
found abundantly in their stomachs. They are so slow in their motions 
that it seems incomprehensible how the nimble white-fish can allow 
themselves to be caught. They are fall of spawn from November till 
January. The roe and milt are carried in two large sacs opening into 
the cloaca a short distance from the fundament. They lie beneath the 
intestines when the fish is in its natural position, are four to seven 
inches long, and when full are about four inches in circumference. The 
ova are very minute, and of a creamy yellow color. A single losh 
contains millions of them. The milt-sacs are smaller, and the milt is 
white. The males are usually much smaller than the females, averaging 
eighteen or twenty inches in length, while the female reaches four or 
five feet. The male has a smaller liver, and one pyriform gall-bladder 
on the left side ; some specimens, however, present the physiological 
peculiarity of having two or even three distinct gall-bladders opening into 
the same duct, and uniform in size and shape. We have never seen a 
double gall-bladder in a female. The roe of the white-fish is contained 
in two cylindrical canals running from the gills to the vent above the 
intestines, close to ftie back-bone. They are never more than an inch in 
circumference ; the eggs are larger than those of the losh, and of a very 
deep yellow color. 

Sucker. Catostomus teres, Mitchill; Eussian, Kraskee; Tinneh tribes of 
the Yukon, Sunoyiih. 

This fish is abundant in the Yukon and other large rivers in Northern 
Alaska. It is of moderately large size, reaching five pounds in weight. 
It is generally of a reddish color. The body is so full of bones that it 
is unfit for food, but the heads, when boiled with the roe, make a very 
^ palatable soup. These fish are filled with spawn in April, a period when 
otber fish appear to be out of season. The eggs are of moderate size, 
of a yellow color, and are contained in triangular sacs, one on each side 
of the visceral cavity. 

Black-fish. Cottusf sp.; Eussian, Tckornyrlba; Tinneh tribes of the 
Yukon, UnduJc; Kutchin tribes of the Upper Yukon, HHeeweh. 

A small cottoid fish, about three or four inches long, is caught in bas- 
kets made of grass, in the spring-time in the Yukon Territory. It is 
found in the greatest profusion in the shallow ponds in the Kaiyuh 
marshes, and is principally used as feed for dogs, though occasionally 
eaten by the natives. It has a muddy, sweetish taste, and is of value 
only on account of the enormous numbers in which it is taken. Holes 
are cut in the ice in April and May, when these little fish swarm about 
them, and are clipped out with net-like baskets. 

A small cyprinoid fish, measuring three or four inches in length, is 
caught in some of the small rivers in summer with pin-hooks, and is 
eaten raw by the natives, who regard it as a delicacy, under the name 
of uluweetly. 

This completes the list of the economical fresh-water fishes of Alaska, 
as far as known at present. The fishery is carried on in summer in some 
localities with gill-nets, and in others with seines, which are manufac- 
tured by the Tinneh tribes out of the inner bark of the willow and alder, 
and by the lunuit out of fine seal-skin line. In the Hudson Bay Ter- 
ritory pounds are established by the traders, and also by the Kutchin 
Indians, in whicJi a considerable number of fish are taken. In winter the 
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Hudson Bay men have a method of i^assmg the seine under the ice, and 
obtaining a number of fish. 

In strong contrast to the above awkward and clumsy method, is that 
practiced by the Tinneh tribes of the Yukon, the Innuit of the Lower 
Yukon, and the other tribes near the sea-coast to the south and east. 
This method has been copied by the Russians, and seems to be worthy 
of more extended use. I refer to the Yukon fish-traps, the morda of 
the Russians, and Talpiakniat of the Innuit of the Kuskoquim River. 
While the ingenuity of the white man can greatly simplify the native 
method in making the traps, the principle would seem to be hard to 
improve upon. We give a concise account of the manufacture and 
use of these traps, describing the winter traps, which differ but little 
from those used in summer. In the fall, or during the summer, spruce 
trees about six inches in diameter are obtained and laid aside for use. 
These logs must be green and full of sap, straight-grained, without 
twist or knots of any kind. When the cold weather sets in, these logs 
are taken into a warm room or Indian hut, and when the sap, which 
renders them tough and pliable, is thoroughly liquefied, they are barked, 
and split by wedges into pieces about an inch thick and three or four 
inches wide. The workman then sits on the ground, and taking a knife, 
makes an incision, into which he inserts a wedge, and carefully splits 
these pieces, partly by hand and partly by the wedge, into pieces an 
inch wide and thick, and the length of the log. These pieces are then 
picked over, all in any way imperfect are rejected, and the best are 
selected to make the materials for the haslcet^ or receptacle of the trap. 
The rods are split at one end, and taking one-half in his teeth the work- 
man gradually and carefully strips it off, until the whole are reduced to 
tough, pliable wooden rods a quarter of an inch each way, and about six- 
teen feet long. These rods are then carefully trimmed with a sharp knife, 
all the corners and splinters being removed, until the result, a smooth, 
cylindrical wooden thread, sixteen feet long, and about a quarter of an 
inch in diameter, is attained. The refuse rods, and all which are in any 
way knotted or imperfect, are reserved for the mats» These are quad- 
rangular nets of wooden rods, some of which are an inch in diameter, 
to stiffen and strengthen the mat. They are perfectly fl:at, and about 
eight feet by ten or twelve feet. The rods are tied to each other at 
right angles by stout green-willow withes, a full supply of which can 
be obtained on any beach. 

The basket is made as follows : The Indian women go out among the 
willow brush, and, selecting straight shoots without knots, strip off the 
bark, outer and inner coming off together. This is taken into the house, 
and the coarse outer bark stripjjed off, leaving the tough, white inner 
bark in broad strips six feet or more in length. This is split into strips 
an eighth of an inch wide, which are twisted into a kind of twine, similar 
to that employed for nets. A stout, flat, wooden hoop is made, to the 
circumference of which the wooden rods before mentioned are tied, at 
right angles; other rods are then curved in a spiral torm, and the longi- 
tudinal rods firmly lashed to them. About twelve feet from the hoop 
the basket is tapered off' to a point. The hoop at the mouth is about 
two feet in diameter ; the opening at the other end is about eight inches 
in diameter, and here a small flat cover, or door, is attached in such a 
way that it can be readily opened or closed. The next thing is to make 
the funnel. This is done by lashing four stout sticks so as to form a 
square eight feet high by six wide, to all sides of which rods similar to 
those of which the basket is made are lashed, and a spiral series is passed 
around these to which thej are again lashed, so that the opening at the 
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small end of the funuel is not more than six inches in diameter, and 
somewhat resembles tlie opening to a rat-trap on a large scale. The 
small end of the funnel is put into the large end of the basket, and the 
two are firmly lashed together. For this lashing, stout hempen twine 
is used by tlie Russians in preference to the trouble of getting willow 
twine made by the Indians. 

The next step is to lay the different portions of the trap in their proper 
positions. When the ice is strong enough to bear the weight of a large 
party, a suitable place is chosen to lay the trap. This is usually a place 
where the shore slopes very rapidly, and the water is deep and flows swiftly. 
Stout stakes of some sweet wood, such as birch, willow^ or poplar, are 
cut of such a length as to project some feet above the ice while (irmly 
implanted in the bottom of the river below. The Indians say that stakes 
of resinous wood drive away the fish. These stakes are then driven into 
the bottom in a line at right angles to the current, the ice being cut 
through with four-sided iron chisels fastened on to heavy wooden 
poles, and very sharply pointed and edged. The stakes being driven, 
the mats are lashed to them on the side from which the current comes. 
The mats overlap each other a little, and at each junction a stake is 
driven, to which they are lashed. They are pushed clear down to the 
bottom, so that when finished the mats and stakes form an impervious 
fence, with interstices so small that, though the water flows freely through, 
no fish can pass; For the sake of convenience, the mats are usually 
lashed to the stakes before the latter are driven down, a procedure which 
requires some little care, to avoid breakage. This fence is carried out 
into water at least eight feet deep; it is supported by the mud into 
which it is driven at the bottom, and by the ice, which soon freezes 
firmly at the top. 

At the end of the fence a cross-piece, or short fence, composed of two 
mats, is placed so that the whole resembles the letter T in shape. The 
whole is strongly supported by stakes. The baskets and funnels are 
now brought. The cover at the small end of the basket is made tight by 
lashing with a piece of twine. One long, stout, pointed pole is lashed, 
about three feet from the pointed end, to the small end of the basket, and 
two others to the sides of the funnel. A rectangle of ice, three feet wide 
and about sixteen feet long, is then cut out on ea:ch side of the fence, and 
the two baskets are put down so that one has the small end of the funnel 
pointing up stream and the other has it pointing down stream, while 
the outer side of each funnel is pressed close to the stake which forms 
the ear of the cross-piece of the T on the respective sides of the fence. 
The slender network of the basket offers little resistance to the water, 
as the meshes are an inch wide and two or three long, but it is maintained 
in its position by the pointed poles before mentioned, which are pushed 
deeply into the mud, and by another stake on the inner side of the funnel. 
The accompanying figures will illustrate : 1. Small stream closed with 
fascines and two basket traps. The arrow indicates the course of the cur- 
rent. 2. Diagram of an ordinary trap on the bank of a wide river o, 

mouth of funnel ; 6, basket ; /, fence ; oo, river bank ; poles attached 

to funnel and basket. 3. Side view of same r^, river bank ; s, stakes 5 

IP, water liae ; m, mats of fence 5 o, funnels ; baskets ; j?, ^, poles 
attached to baskets by which they are held in position against the 
current. 

, It is evident that any fish coming up or down stream in the shallow 
and more quiet water near the river bank (as they invariably do, always 
avoiding the current) will meet an obstacle to its progress in the fence. 
It will follow this in search of an opening until it arrives at the cross- 
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piece of the T, and still continuing it reaches the funnel, in which it 
sees a small opening, and, in the vain hope of escape, passes through it 





and finds itself in the ba^sket, from which it cannot get out. The slen- 
der wooden rods, extremely brittle when dry, are exceedingly tough 
when wet 5 the strongest fish cannot break them. The basket being 
open to the water, they remain alive as long as the basket remains 
untouched, unless the larger ones indulge in a cannibal feast upon their 
smaller relatives. 

The fish-traps are visited every other day by the Kussians. The space of 
ice above the basket, being cut three or four times a week, never 
becomes more than a. few inches thick, and is easily broken up by the 
heavy ice-cbisels used, while that which remains untouched often 
becomes six feet thick. When the trap is visited, the ice is broken and 
the fragments taken out with a T\^ooden shovel or ^coop, with a bottom 
of network. The basket is not raised until all the water above it is free 
from fragments of ice which might cut it. The poles are then pulled up 
and the basket raised above the level of the ice, the cover at the small 
end untied, and the fish emptied out ; when it is replaced as before. The 
water below the ice of course falls as the springs which supply the river 
become frozen. This necessitates an extension of the fence until deep 
water is again reached, and the baskets are moved out. Or, if they 
shtjuld be left in their place, others are put at the extremity of the new 
fence." This process, except when the original trap is placed directly in 
the channel, has to be repeated several times during the winter. 

The water is lowest in January and February, and begins to rise 
again in March. By the end of April it frequently overflows the top of 
the fence, thus rendering the traps useless. When the ice breaks up 
and the spring freshets occur, the fence stakes and traps are carried 
away and are seen no more, unless the owner has taken the precaution 
of placing his baskets on the river bank, out of reach. They are usu- 
ally so worn and patched when spring arrives that they are hardly 
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worth the trouble. With the changes iu the level of the water occur 
changes in the local abundance of the fish. If the trap is unhappily so 
placed as not to intersect the main current of the river at any point, 
when the water falls it will cease to catch fish, and will become entirely 
useless. Much depends, therefore, upon the judgment and experience 
of the trapper. 

In many localities, where the river is small and narrow, the natives, 
instead of making mats and dri\ang stakes, tie huge fascines of willow- 
brush together, and place them side by side until the river is completely 
closed, except at the point where the baskets are set — one up and the 
other down stream. In such a case it is evident that no fish can go up 
or down the stream where it is intersected by the brush without being 
caught in the trap. Some such localities are exceedingly prolific. Ulu- 
kuk, in the valley of the Unalaklik River, is noted throughout Alaska 
for the great abundance of the salmon trout which are thus obtained. 

Yv^e close this article with a memorandum of the catch of the Nulato 
fish-traps, as observed by the writer during several seasons. We pre- 
face it by mentioning that the summer fish-traps are in most respects 
similar to those used in winter, except that the stakes are more firmly 
driven, to make up for the want of the support at the surface afforded 
by the ice in winter; and the baskets are smaller, for greater con- 
venience in emptying and raising them, which is done in boats, usually 
birch canoes. 

November, — The fish- traps are set for winter. A week or two usually 
elapses before the trap takes any fish. The natives say that it is ne- 
cessary for the resin to be washed out of the wood of which the basket 
and funnel are made before the fish will approach the trap. The first fish 
taken are the losh, which usually come in great numbers. December. — 
Suckers and losh predominate. A few white-fish and a straggling salmon 
are occasionally taken. January, — Much the same; but the white-fish 
begin to be more plentifal. February, — Losh scarce. The traps are filled 
with the different species of white-fish. March, — Much the same; but 
suckers begin to enter the traps. April. — Graylings and suckers very 
l)lenty ; white-fish more scarce; a few losh taken. May, — A few poor 
white-fish and small losh are taken, but the bulk of the catch is composed 
of graylings. Ice carries away the traps. As soon as the river is clear new 
traps and gill-nets are set. June. — King salmon appear toward the middle 
of the month. July. — Hoikohj red-fish, dog-fish, and a few white-fish. 
August, — Keezich and straggling salmon of the other species. White- 
fish, especially the Luciotrutta and Miiksun^ are more abundant. Sep- 
temher, — Salmon trout and white-fish are in their best condition and 
most abundant. October, — Much the same ; but toward the 20th of the 
month ice begins to form and' puts a stop to fishing until it is firm 
enough to allow of the setting of the winter traps, which does not 
usually occur until early in the following month. 



AGRICULTURAL IMPLEMENTS AND MACHINES, 
ANCIENT AND MODERN. 

The history of agriculture embraces all the implements w^hich man- 
kind have employed in the cultivation of the earth, and the improve- 
ment made in the mechanism of agriculture from time immemorial. 
When men were compelled to till the soil as slaves, sowing a crop they 
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were not sure of reaping, and being uneducated, invention was slow. 
In the ©arly history of England, every plowman was compelled by law 
to make his own plow. The natural result was, that the implements 
used were heavy, rudely constructed, and of all kinds and shapes. But 
the improvement of farming implements advanced in all countries 
where the science of agriculture was promoted until, Dodd says in 1851, 
speaking of the collection of agricultural implements at the Crystal 
Palace: 

Nor did foreign counfcries neglect to show us to what extent similar aid is available 
among themselves, difficult as it must have been to send many of these ponderous 
machines across the wide ooean. Austria, for instance, sent us* seed-harrows, carrot- 
drillers, seed-coverers, seed-looseners, weed-destroyers, subsoil-plows, and harrows. 
Belgium exhibited her seed-bags, cast-iron rollers, seed-mills, plows, harrows, winnow- 
ing-machmes, weeding-machines, straw-choppers, and grass-cleavivig machines. Canada 
contributed grain-cradles, many-pronged hay-forks, and plows. Egypt showed us her 
somewhat rude bill-hooks, sickles, hoes, plows, and the Novez machine for seed. F'rom 
France we had plows, harrows, winnowing-machines, clover-thrashing machines, corn- 
cleaning machines, &c. Holland contributed seed-cradles, liquid-manure machines, 
swing-plows, turnip-cutters, and a very curious instrument called the dynamostatery to 
measure the strength of the action in plows. Switzerland illustrated her hand hus- 
bandry by such simple implements as pitch-forks, rakes, scythes, pruning-knives, and 
so forth. Prussia and the various German States sent us chaff-cutters, sowing-machines, 
drills, thrashing-machines, Flemish plows, subsoil-plows, water-furrow plows, and 
potato-mills. The United States — busy in all the fields of industry — exhibited to us 
some of her grain-reapers, smut-machines, horse-rakes, hay-forks, scythes, plows, 
cultivators, railroad horse-power, seed-planters, grain-drills, and reaping-machines. 

The great difficulty the farmer labors under is, to know what imple- 
ment to adopt when so many are placed before him. He hears of won- 
derful inventions which are entirely to supersede the old implements in 
every-day use, but in the majority of instances he hears that the new 
inventions have been abandoned — they did not answer the purpose — 
even before he has had time to make a trial of thenj. Thus it is, the 
agriculturist often gets bewildered with the many things placed before 
Mm, and consequently continues to go on in the old way rather than 
to accept the plans of others of which he knows nothing only by the 
many failures constantly represented to him. The question naturally 
arises, Why are so few inventions successful ? Is it because perfection 
is reached and the doors of invention closed*? We think not; but 
because, v/heu the result is once attained, the means by which it is 
reached are considered complete, when in reality this is the point \Yhere 
inventions should commence, and the means be simplified by doing away 
with the useless elements, and combining the useful in the simplest 
manner possible, and the implement or machine be given thorough and 
well-appointed trials before offering it to the public. 

We propose to notice some of the many inventions andimprovements 
in agricultural implements and machines during the past year, and very 
briefly to note their origin. 

The following is an alphabetical list of patents issued from the United 
States Patent Office for the year 1870, for implements and inventions 
having a direct bearing upon the practical operations of agriculture. 
It will be understood that^this list contains only those cases that have 
been actually issued during the year, embracing about 70 per cent, of 
cases for which applications have been filed. The 30 per cent, remain- 
ing are either still pending or have been finally rejected for want of 
novelty : 



Bee-hives 40 

Cultivators 101 

Chums 89 

Com-shellers 16 

dotton-choppers 6 



Corn-huskers 17 

Cotton-pickers 5 

Cotton-scrapers 8 

Drags, (manure) 5 

Diggers, (potato) 39 
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Egg boxes, carriers, &c 

Forks, spades, hoes, &c 

Feed -cutters 

Fni it-gatherers 

Fertilizers 

Grain-binders 

Grubbiiig-implemeDfcs 

Harvesters 

Harrows 

Hay-spreaders 

Hay-rakes, (hand) 

Hay-rakes, ( horse) 

Hoes, (horse) 

Hay-k)aders .'. 

Hulliiig-maxjhiiies 

Hay-knives 

Milking devices, stools, pails, &c. . 
Mowers, (lawn) 



10 
37 

6 
13 
10 
17 

2 

156 
41 
11 

G. 
74 

6 
15 
11 

6 
40 
11 



Markers, (land) 4 

Plows 182 

Plows, (steam) 4 

Planters, corn, cotton, potatoes, &c. 144 

Plaut-protect/ors 22 

Pruning-tools 22 

Pokes, (cattle) 5 

Reapers 11 

Rollers, (land) 8 

Shears for clipping animals 10 

Seed-sowers w 41 

Stalk -cutters . 6 

Straw-cutters - 10 

Thrashing-machines 31 

Miscellaneous 78 



Total 1,:^5 



The improvements in these various implements and inventions relate 
chiefly to minor points, aiming at greater simplicity, durability, and 
efficieDcy, and thus obviating defects in the earlier constructions. A 
minute description of each individual subject cannot be expected in 
this connection. There is undoubtedly an hicreasing interest in bee cul- 
ture, but no radical improvement has been observed in the construction 
of the hive. A device for emptying the comb by a centrifugal motion 
has contributed to a greater accumulation of honey, by the restoration 
of the uninjured honey-comb to the hive, to be again filled by the bees. 
Several attempts have been made to form an artiiicial comb acceptable 
to the bees, but hitherto without marked success. During the year con- 
siderable attention has been paid to modifications of corn (maize) 
planters and cultivators, to adapt them to the planting and cultivation 
of the cotton crop, and with prospects of ultimate success. A number 
of ingenious devices have been presented for the protection of choice 
and tender garden plants from the depredations of worms and insects in 
their earlier periods of growth, which will commend themselves to public 
nse. Much attention has been paid to the dairy business, by which the 
cheese product has been largely increased ; but this increase is due, per- 
haps, more to the union of small dairies, thus forming wliat are known 
as cheese factories, where the work can be more economically ])erformed, 
and by experienced workmen. We need have no alarm about becoming 
overstocked with inventions, as every improvement introduced tends to 
enlarge the field for still further investigations; and the only limit to the 
exercise of human ingenuity and skill will be found in the most perfect 
adaptation of machines and implements to the pertbrmance of the labor 
of the world. • 

THE PLOW. 

The plow is the most important implement in agricultaral operations, 
and is common to all ages and countries as far as history extends. The 
Book of Job, one of the oldest, if not the oldest, books of the Old TesU- 
ment, speaks of "The oxen ^loii^ing and , the asses feeding beside 
them and we find by First Samuel, xiii, 20, that tlie plow had a share 
and colter. Mr. Adam Dickson, in his works on the Husbandry of the 
Ancients, says : 

It is probable that I shall be consi<Jere(l as very partial to the ancients, if I do not 
allow the moderns to excel them in the construction of their plows. We are not 
indeed so well acquainted with the ancient plows ab to make a just comparison. I 
shall only observe, that from the few passages in the rustic authors couceraing them, 
it appears that the ancients had ail the diifereut kinds of plows that wtj have now in 
Europe, thou<^h not perhaps so exactly constructed. They had plows without mold- 
boards and plows with mold-boards ; they had x>lows with colters and plows without 
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colters; tliey had plows with wheels and plows w-ithout wheels; they had hroad- 
pointcd shares and narrow-pointed shares; they even bad what I have not yet seen 
among the moderns, shares not only with sharp sides and points, but also with high 
raised cutting tops. Were we well acquainted with the construction of all these, per- 
haps it would be found that the improvements made by the moderns in this implement 
are not grciat as many personis are apt to imagine. 

We think Mr. Dickson mnat have viewed the rural mechanism of the 
ancients by the light of modern in»plements; for, while it is true that 
the plow has been known and used from the earliest period of ancient 
history, it is also true that with all the improvements the beginning of the 
present century found us with the rudest implements, made in the most 
careless manner, scarcely any two being made alike. For»the most part 
the mold-board was hewed from wood, with old hoes, horbeshoes, and 
thin straps of iron nailed thereon to prevent it wearing out. The land- 
side was wood, the bottom being co veered with iron. The share was 
generally made of iron, with a hardened steel point. The beam was a 
straight stick, and the handles were cut from the branches of a tree. 

There is uo doubt that Ex-President Thomas Jefterson was the first 
to lay down the principles by which mold-boards could be made by any 
one with the certainty of having them all alike. This was done upon 
mathematical principles, as set lorth in a communication to the French 
Institute, by which the plow should act as two wedges; one acting ver- 
tically and the other laterally, and so blended in a curve surface that 
the furrows should rise and turn over smoothly and continuously. 

The second American who appears as an inventor of improvements 
was Charles Newbold, of Burlington County, New Jersey. His plow 
was the first cast-iron plow ever made in America, and was all cast in 
one piece by Benjamin Jones, of the same county, and can now be seen 
in the museum of the Agricultural Society of New York, at Albany. 
Mr. Newbold obtained a patent for his plow June 17, 1797, which was 
signed by John Adams, President, and Timothy Pickering, Secretary of 
State. The following is the specification : 

The subscriber, Charles Newbold, of Burlington County, Now Jersey, has invented 
an improvement in the art of plow-making, as folio wh, viz: The plow to be (excepting 
the handles and the beam) of solid cast iron, consisting of a bar, sheath, and mold- 
plate. The sheath serves a double purpose, of colter and sheath, and the mold-plate 
serves for share and mold-board— that is, to cut and turn the furrow. The forms are 
to be varied, retaiuing the same general principles, and. to meet the various uses as 
well as inclinations of those who use them. 

It is, however, but justice to state that Jethro Wood was the first to 
cast the plow in sections, so that the parts most exposed to wear could 
be replaced by others cast from the same pattern, by which means the 
iron plow became a success, and for which he recieived a patent in 1819, 
(Fig. 1, Plate 15 ;) but his efffort to introduce his plow into public use, 
coupled with the great expense of making and altering patterns for the 
purpose of correcting defects, and for furnishing different styles and 
sizes of plows, consumed a handsome fortune, and the life of Jethro 
Wood and that of his patent terminated at about the same period, he 
leaving his children in penury and want, and it wa^ not till the session 
Df 1870 that Gougi^ess considered his claim upon the public in a bill 
sjranting to his surviving daughters the sum of $20^000, which has not 
yet passed. 

Thus we have by Mr. Jefferson's discovery the idea of making plows by 
nathematical rule, although his plow when constructed contained a 
lumber of defects. So, too, with the cast-iron plow of Mr. Newbold. The 
lefects are already seen, but the two steps were thus gained which gave to 
)thers the principles by which our plows have been made so nearly perfect 
IS they are. Next among American inventors came Peacock, Pickering, 
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Davis, Hitchcock, IsTourse, McCormick, and Knox. About the time Knox 
obtained his patent, Joshua Gibbs, of Canton, Ohio, selected a large 
piece of wood, and formed it as nearly as possible into the shape he 
considered a mold-board should be, attached to it a beam and handles, 
and with this rough implement commenced his labors in the field, stop- 
ping now and then to hew away with his adze that part of the mold- 
board which he found scoured most by the soil, until, by successive 
trials, he obtained a wooden mold-board all parts of which presented 
equal resistance to the soil in its forward movement. August 15, 1854, 
he obtained a patent for his mold-board, and to enable others to con- 
struct it he thus describes it in his specification : 

The working surface of the mold-board consists of about one-fourth of the interior sur- 
face of a hoUow cylinder. If the plow is intended to turn a surface six inches wide, a 
mold-board made from a cylinder with about a twelve-inch bore is desirable ; but if it 
is intended to turn a furrow twelve inches wide, the mold-board should be made from 
a cylinder with a bore of about twenty-four inches; as these plows have. been found 
to work best when they turn a furrow about as wide as the radius of the bore of the 
cylinder from which the mold-board was made. It has been found from experience that 
these plows work »best when the length of the mold-board is from one and a half to 
twice the diameter of the bore of the cylinder from which the mold-board is made. 

The advantages of this form of mold-board are also set forth in the 
specification as follows : 

1. The plow draws easier. 2. It raises the furrow from the point and share more gener- 
ally, naturally, and easily, turns and lays the furrow more uniform, smooth, and even, 
than any other mold-board, and leaves the trench wider in proportion to the width of 
the plow, and consequently the rear of the plow need not be set so wide as when a 
different mo Id- board is used. 3. It breaks the sward or furrow far less thian any other, 
4. The mold-board, being more arc'hed, is stiffer and stronger than others of the same 
size and weight. 

He claims : 

Making the working surface of the mold-board in the form of a section of a hollow 
cylinder ; the center or axis of the cylinder being parallel or nearly parallel horizon- 
tally to the base of the mold-board, substantially as described. 

For the past few years no marked advantage has been gained in the 
form of the mold-board, although hundreds of patents have been ob- 
tained, and many applications rejected. During the past year inven- 
tion has been turned to a considerable extent to plow attachments,'' 
one of which is represented by Fig. 2, Plate 15. 

The object of this invention is to produce a device which shall cut 
asunder all the weeds or stalks that may come in contact with the 
colter, and it consists in an adjustable revolving hub having radiating 
arms or cutters upon it, which, as the plow is drawn forward, insert 
themselves into the ground, making the axle with the hubs and arms 
revolve, and as they revolve in contact with the adjustable colter ol 
the plow, the weeds, &c., gathering in front of the colter, must be cut 
i)y the colter. A represents the plow-beam ; B the long arm of the 
colter, pivoted to the plow-beam A at a, and has arm b projecting up 
ward, and pivoted to B at a. This arm b passes through a screw staple 

in the beam a, by which means the arm B and colter B are adjusted 
to go deep or shallow as desired, C is a hub which revolves freely oe 
its axis r7, and has four or more radial arms or cutters c, secured b\ 
screw-bolts, and as the plow, with the inclined colter, moves forward 
the cutters c are brought succesvsively in contact with, and pass alon^ 
the edge of, the colter in such a manner that the weeds, &c., accumu 
lating in front of the colter must be cut, leaving that part on the lane 
to remain till the next succeeding furrow is made, and that part lyin^ 
on the furrow slice being cut will be turned under by such furrow slic( 
into the bottom of the furrow. The hub 0, with its arms or cutters e 
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is adjusted to any desired position by means of the supporting* bar 
which passes through a screw clamp h'^ in the beam 

Fig. 3, Plate 15, represents a root-cutter and plow-lifter. The object 
of this invention is to furnish a means by which the roots may be cut, 
as the plow is lifted over them, and to separate the trash that may be 
on the ground in front of the plow. G is the cutter, the forward end of 
which is curved downwaj?d and rearward, so that its lower end may rest 
against the plow-point F. The real' part of the cutter G exteuds back 
with a slight upward inclination, and is attached to the standard C, and 
to the rear part of the beam A. The convex edge of the cutter upon 
the mold-board side 'is beveled off, leaving the land-side of the cutter 
straight; and in a line with the land-side of the plow. 

CULTIVATORS. 

i^'ext to the plow in importance to the farmer is, undoubtedly, the 
cultivator, an implement that has taken the place of the old-fashioned 
hand-hoe in the cultivation of such plants as are grown in rows. By the 
use of this implement, a man with a span of horses is able to do the 
work of ten or fifteen men operating with the hand-hoe, especially in 
the cultivation of maize or Indian corn. 

The efforts at improvement in this machine have been chiefly directed, 
of late years, to mere modifications, with a view of renderiug it more 
simple and effective. Some of these machines possess a complicated 
structure, and are, consequently, costly, besides being liable to get out 
of repair. For durability and effective use, it is important that they 
should be made of the fewest number of parts consistent with strength 
and their automatic character. 

Those most generally in use at the present day consist essentially of a 
rectangular frame mounted on wheels, and provided with a driver's seat, 
and have two gangs of shares, the inner shares of each gang having a 
lateral movement, subject to the control of the operator, to accommo- 
date the sinuosities of the rows of plants. Most of these machines at 
the present time are provided with guards upon the inner sides of the 
inner shares to protect the young plants from being covered by the 
loose, falling soil. 

Cultivators, or Jiorse-hoeSj^as they were called by English farmers, were 
in use in England in the very beginning of the eighteenth century. 
They were used in the cultivation of various kinds of crops planted in 
rows or drills, especially the small cereals, as wheat, barley, and oats, 
leguminous plants and succulent roots. These being planted or sown 
in drills, at equal distances from six to twelve inches apart, by the use 
of this machine a nqmber of rows could be cultivated at a time by hav- 
ing a share so adjusted as to fit the interval between the rows. The 
horse-hoe of that period possessed all the essential elements of the 
straddle-row cultivator of this day and country, and the changes it has 
undergone on this side of the Atlantic have simply adapted it to the 
cultivation of maize or lodian corn. 

Jethro Tull, an English farmer who flourished in the early part of the 
last century, may justly be called the pioneer in the construction and use 
of this class of implements. The following extract from the Complete 
Farmer, published in London, England, in 1807, will serve to give a 
very correct idea of the state of the art at the period referred to: 

Horse-Hoe, a very powerful tool of tbe hoe kind, which is much employed iu the 
cultivation of crops that are sown or planted in the drill or row method, with suffi- 
ciently large intervals. Th^se, like the hand sort, are of very different forms and con- 
structions, according to the uses for which they are designed ; and likewise vary muclj 
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in tbeir weight and size, as well a& the shape of the hoes or cutting parts. These sorts 
of hoes, from their executing the work, when constructed for the purpose, on a number 
of rows at the sam^ time, have much superiority in point of dispatch, as well as iu 
performing the operation to a greater depth and in a more perfect manner, over those 
of the hand kind. As by means of these hoes the mold can be more effectually stirred 
about the plants and the land kept more clear and free from weeds, they should be 
more constantly employed whenever the nature of the crop and the method in which 
it has been sown admit, as saving much labor and expense, as well as executing the 
business in a far more efficient manner. 

We learn from the- same work that even expanding liorse-lioes were 
then in use, and in constrirction were adapted to work in drills of dif- 
ferent widths, that is to say, the bearing wheels were adjustable upon 
the axle in such a manner as to accommodate the space between the 
rows of various crops, as wheat, barley, beans, turnips, cabbage, &c. 
DnZ^machines, which have been long in use, were converted into horsG- 
Jioes by removing the drill teeth and substituting cultivating shares, 
and so adjusting them as to fit the spaces between the rows of growing 
plants. It was also discovered that soils of different textures will re- 
quire to be hoed with shares of different form and size, and that noth- 
ing but experience in the field can point out that which is best adapted 
to any particular soil. , 

In Loudon's Encyclopedia of Agriculture, sixth edition, page 125, we 
have the following statement : 

In Eugland, from the Restoration to the middle of the eighteenth century, very little 
improvement took place, either in the cultivation of the soil or in the management of 
live stock. Even clover and turnips (the great support of the present improved sys- 
tem of agriculture) were confined to a few districts, and at the close of this period 
were scarcely cultivated at aU by common farmers in the northern parts of the island. 
From the Whole Art of Husbandry, published by Mortimer in 1706, a work of consid- 
erable merit, it does not appear that any improvement was made on his practices till 
near the end of the last century. In those districts where clover and rye-grass were 
cultivated, they were cut green and used for soiling as at present. Turnips were sown 
broadcast, hand-hoed, and used for feeding sheep and cattle, as they were used in 
Houghton's time, aud are still in most districts of England. 

In the beginning of the eighteenth century a considerable improvement in the pro- 
cess of culture was introduced by Jethro TuU, a cultivator of Berkshire, who began to 
drill wheat and other crops about the year 1701, and whose Horse-Hoeing Husbandry 
-was published in 1731. In giving a short account of the views of this eccentric writer, 
it is not meant to enter into any discussion of their merits. It will not detract much 
from his reputation to admit that, like most other men who leave the beaten path, he 
was sometimes misled by inexperience and sometimes deceived by a too sanguine im- 
agination. Had Tul] confined his recommendations of drill husbandry to leguminous 
and bulbous-rooted plants generally, and to the cereal gramina only in particular cir- 
cumstances ; and had he, without puzzling himself about the food of plants, been con- 
tented with pointing out the great advantage in pulverizing the soil in most cases, and 
extirpating weeds in every case, he would certainly have deserved a high rank among 
the benefactors of his country. A knowledge of his doctrines and practice, however, 
will serve as a necessary introduction to the present approved modes of culture. 
* * * * The extraordinary attention Tull gave to his mode of culture is, 
perhaps, without a i)arallel. *'I was formerly at much pains," he says, "and at some 
charge, in improving my di'ills for planting the rows at very near distances, and had 
brought them to such perfection that one horse would draw a drill with eleven shares, 
making the rows three inches and a half distant from one another, and at the same 
time sow in them three very different sorts of seeds, which did not mix, and these, too, 
at drfferent depths." 

It will be seen by these quotations that the broad idea of cultivating 
more than one row of plants at a time by horse-power did not originate 
in this country. What, then, are the improvements in this implement 
claimed by American inventors? Perhaps the first aud most importani 
is the provision of a driver's seat upon the frame of the machine, anc 
the adaptation of the cultivating devices by which they were brought 
within the perfect control and guidance of the operator. Inventioi 
does not often make gigantic strides; and hence we see that little bj 
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little bas been added to the original idea, and it is under this influence 
that farmers have reached the high standard now presented in culti- 
vators. 

Thirty years ago^ aman with a hand-hoe could, by the aid of a horse and 
plow, for plowing furrows between the rows of corn, cultivate an acre in 
a day. Kow, with a span of horses, and one of our best riding cultiva- 
tors, fifteen acres can be accomplished, and this with almost as much 
ease and comfort as a day's journey in a buggy. 

In looking back over the last thirty years, and tracing from year to 
year the improvements that have been made in this implement, to more 
perfectly adapt it to the cultivation of maize, or Indian corn, it would 
seem that this machine had almost reached perfection, and that there 
is little more that is desirable. Looking at the subject from another 
stand point, however, we are forced to acknowledge that the field tor 
advancement is constantly enlarging, and that every new improvement 
introduced only widens the area for others. 

Let any one trace the successive steps that have been taken, from 
the initiative idea of Jethro Tull, In the year 1701, to the present time, 
and consider in this connection the liberal policy of the Government in 
granting protection for improvement in art, and he will be do longer in 
doubt as to the cause of the issue of so many patents for improvements 
in this and kindred inventions. 

It has already been said that different soils require different modi- 
fications of implements for their management. Now, a farmer who 
purchases a cultivator that is well adapted to a light, sandy soil, while 
his own may be heavy, tenacious, or stony, soon finds that the machiue, 
in the form of its shares, and perhaps in some other details, is not exactly 
what he desires, and in order to improve his machine he makes 
changes in this or that particular, and finds its work more satisfactory, 
and, believing that he can benefit the public as well as himself by his 
ingenuity, applies for and obtains a patent for his invention. Others 
follow his example in an effort to improve their agricultural machinery, 
and thus little by little is added to the great and constantly accumula- 
ting store of knowledge; and it is in this way that inventions grow 
up from small beginnings to the highest state qf perfection hitherto 
attained. 

It should not be understood by this remark that every alleged im- 
provement is valuable. There are many for which letters-patent have 
Dcen issued that are scarcely heard from after their unobtrusive birth, 
[t is only by actual test in the field that their value can be established, 
^nd again there may be, and no doubt are, manj meritorious inven- 
ions that are never put to a practical test, simply from the pecuniary 
nability of the inventor to bring them into public notice. It would, 
)erhaps, be thought invidious should we attempt to draw a comparison 
)etween cultivators still operating under unexpired patents with older 
Qvehtions. We will therefore merely give an example of the earlier 
onceptions in, this department in our own country, and leave the sub- 
3ct of comparison to the reader. (Plate 16.) 
We cannot leave this branch of our subject without allusion to another 
ict that seems to need some explanation. It is sometimes said that 
atents are refused for meritorious inventions. This is undoubtedly 
rue, at least in some cases. Original inventors are not always the first 
iventors. For example, the straddle-row cultivator was invented as 
)ng ago as 1701, but this fact may have remained unknown even to the 
resent day to a great majority of inventors of agricultural implements 
1 this country. In such a case a broad claim must, of necessity, be 
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refused. Again, an invention may contain two or more claims, wbile 
but one is really patentable. In the examination, references are cited 
against those only that are old, and a patent refused on that ground; 
whereas, if the inventor would amend by erasing the anticipated claims, 
a patent would be issued. In other cases, in which the applicant is 
entitled to a patent, the specification is so imperfectly prepared that, 
should a patent be issued, it would be worthless from lack of perspicuity. 
Some cases are fairly and properly rejected upon reference. When this 
is the case, the applicant has no cause for complaint. It is the spirit 
of the patent laws to grant full protection to every first and original 
inventor. 

GRAIN-DRILLS AKD CORN-PLANTERS. 

From history we are led to believe that the first, and for ages the 
only, mode of sowing seed was by hand, by which the seed was used 
with but little economy, and scattered with but little precision. In the 
East it was the custom to prepare the soil by treading it with the feet of 
the ox and the ass. (Isaiah, xxxii, 20; and Matthew, xiii, 3.) History, 
however, fails to tell us who invented the first seeding-machine, or even 
where it was made, yet it does tell us that a rude kind of drill has been 
used from a very remote period. The husbandmen of China, Japan, 
Arabia, and the Carnatic, have drilled and dibbled in their seed from 
time immemorial. (Quarterly Journal of Agriculture, vol, 1, page 675.) 
There was invented in Germany, about the year 1056, a drill-j^low, the 
construction of which is unknown. In England, the first patent for a 
seeding-machine was granted to Alexander Hamilton, November 27, 
1623, which was the twenty-seventh patent granted under the old law. 
The construction of the machine is not described in the specification, 
nor is a plate furnished ; accordingly we have nothiHg to guide us in 
arriving at an understanding of what the machine was. All we can 
learn is set forth in the following words, copied Irom the title of the 
invention : 

A spiaU privileclge graunted to Alexander Hamilton, esqre., (for twenty-one years,) 
of the sole practise w*Mn England, Ireland, and the dmons thereof, of a newe iuven- 
con, by him invented and perfected, as yrell for the ploughinge, as for the harrowinge, 
sowinge, seedinge, and settinge of com and grain at greater ease and w*** more pfett 
than by anie other means heretofore used. 

About the year 1733, Jethro Tull invented a machine to sow wheat 
and turnip seed in drills, three rows at a time, and to Tull is given the 
credit of inventing the cylinder with cavities in the surface of the samt 
for feeding the seed. About the year 1790 James Cooke invented r 
machine by which manure was deposited with the seed. It is observec 
that while in later English inventions machines were- constructed t( 
plant several drills at a time, and also to adjust the machine so,thatth( 
drills would be a greater or less distance apjirt, yet until William Groun 
sell obtained his patent, June 12, 1839, it does not appear that a machim 
was constructed to drop the grain in hills, or at intervals, the distancci 
of which could be regulated at Will. 

In the cultivation of corn and other cereals in this country, in th 
earlier times, the condition of the newly cleared land precluded the em 
ployment of machinery in th© planting and sowing of seeds; and henc 
corn was planted by hand, and wheat and other small grains were sow: 
broad-cast. Machinery could not have been made available to an; 
great extent for this purpose, in consequence of the presence of root 
and stumps of trees of the primitive forests ; and it was not until th 
lands of the New England, Southern, and Middle States had becom 
cultivated, and immigration extended to the prairies of the West, the 
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a necessity for this class of agricultural machinery was ifelt. The first 
patent granted for a corn-planter in this ^country \was .to ^Eliakim 
Spooner, of Vermont, January 25, 1799; the first for a' cotton-planter 
to Christopher Ford, of Virginia, May 26, 1825. From 1800 to 1828 
there were but few patents granted for seeding-machines of any descrip- 
tion, August 13, 1828, a patent was granted to Austin H. and Levi 
Bobbins for a machine for planting dSOferent seeds. The machine is 
placed upon a frame and wheel similar in construction to that of a com- 
mon wheel-barrow, and was pushed over the ground, the operator v/ali:- 
ing ibehind. *A ^writer, 'speaking of this machine, in E'ovember, 1828, 
sets forth its iv:alue.as follows : 

"There canlje no difficulty m the application of this machine to the planting of any 
kind of seeds, and any number of them at a time, and at any required distance, as fast 
as a man ,can -walk. When the rows are set four feet apart one "vyay and eiglitceii 
inches the other, there ds no difficulty, nor Is it a very hard day's work, for a man 
to plant iien, acres .after .the , ground is properly prepared to receive the seed. 

-August 22,1828, a -patent was granted to Orson Starr, of Eichmond, 
Ontario .County, ITew York, for a ^fmachine for planting grain and other 
seeds." 'Jhis machine differs from the one above mentioned in several 
particulars, lit ias .handles and a beam similar to the common plow, 
supported from the rear by wheels; beneath and about the center <of 
the beamlthere is a shovel plow to open the furrow for the reception of 
the seedviand .to the rear of the machine is ,attached an iron scraper to 
close the furrow ,after the seed is dropped. On the top of the beam is 
placed ia chopper in which a cylinder is made to revolve by suitable 
mechanism. The cylinder is made of sheet iron ; the edge of it is perfo- 
rated at suitable distances to receive pieces of metal which act as valves 
working .upon a pin, and forced out by springs contained within the 
wheel, so as to project beyond its periphery, but capable of being forced 
in when passing the -ends of the slot in ,the bottom of the hopper. 
These valves contain the quantity of seed to be dropped in each hill, and 
may.be more or less numerous according to the distance at which they 
are to be dropped in the furrow. ^For a full description and representa- ^ 
tions of ithe two Jast-named machines, see the Franklin Journal, yol. 
0, second series, pages 343 to 848. ^ 

iNumerous patents have been taken out withiji the past few years for 
seeding machines, which may be divided into the following classes, viz « 
1st. .Broadcast seeders, by which the seed is sown .broadcast over .th e 
land. i2d. ^Grain drills, by which the seed is deposited in drills, :3d. 
Corn planters, by which the seed is, for the most part, planted in hills. 
4th. '.Cotton planters. .5th. .Potato planters. :'Not a few persons have at- 
tempted to combine all the above-named machines in one, and besides 
add a plow, harrow, ' cotton-chopper, and cultivator. It is .enough to 
say that .the : attempt ;has been a failure. A machine can easily 
be so arranged ^as to Ibe changed from a grain diill to plant an 
hills, .by diminishing »the number of cavities on the dropping wheel,- 
then, by removing ;the dropping mechanism the smachine .may 
be used as a wheel ^cultivator, a wheel plow, or a harrow, or even a 
'and-roUer may be attached; .but to plant, cotton orjDotatoes a general 
ihange in the whole dropping mechanism .would .be required. Cotton 
^eed cannot be dropped .with accuracy eitlier hy a slide or by a revolv- 
ng cylinder, owing to ithe lint with Vv^liich the seed is .covered. 
requires a cylinder (revolving in the bottom of the hopper) provided 
;vlth arms/ slightly curvedjin the direction in .which they move, so 
hat as tlic arms pass through a slot in the bottom of the hopper n 
certain (luautity of the seed will be carried with them. Potatoes could 
26 A 
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3iot be planted, because the whole dropping mechanism is too sm5.ll. To 
plant potatoes, a (Cylinder with arms similar to the cotton planter is 
required, but placed higher in the. hopper. Each of these arms (being 
sharp at the end) picks tip a potato as they revolve, the cylinder being 
so arranged as to allow its arms to pass through the side of the hopper 
(instead of .the bottom, as in the cotton planter,) into a tube or spout 
where the potatoes are d<^posited by the arms of tho. cylinder, and thetico 
conveyed to the ground, 

POTATO JDiaGERS. 

\There is no agTicultural hni)lement (except, perhaps, the steam plow) 
requiring more improvement than the potato-digger, it being very doubt- 
ful if there ever was one constructed which can be pronounced a suc- 
cess, among the many hundreds upoTi which a vast amount of money 
and labor have been bestowed, although reports have been received of 
satisfactory work under favorable circumstances. At the beginning of 
the present century we find that in England the mode of taking up the 
potatoes depended very much upon the .manner in which the seed was 
planted. If planted in .drills, a furrow was turned from each side of 
the drill, and then that part of the drill in which the potatoes were lodged, 
was turned over with a plow ; or after the furrows were turned from each 
side of the drill, the middle was turned over with a hand-fork. At 
other times a spade was used for the same purpose. If the potatoes 
were planted in hills, which was rarely done, a fork or spade was ,the 
only implement used. There was also used in England, about the be- 
ginning of the present century, an implement for tearing the furrow 
to pieces and laying bare the mass of the crop,'^c(msisting of the ordi- 
nary plow-beam and handles with a crosspiece attached to the rear of 
the beam, to which was affixed a diagonal harrow having three or four 
vertical teeth. After this harrow had been once over the ground, .the 
potatoes unearthed ]>y the operation were picked up, and then tthe 
ground was cros? luarowcd and the potatoes uncovered iJy this second 
' harrowing wen* leathered. While at this time, in our own country, po- 
tatoes were unearthed generally by the ^.common hoe^ we ibelieve tthe 
idea of digging, .separating, and gathering ipotatoes by one .opera- 
tion — ^by passing once over the ground — originated here, and 4,the 
machine by which ithe same was to be done was invented and .con- 
structed by an American. While the first efforts in this direction were 
not entirely successful, those who have the most nearly attained success 
within the past few years have employed the same mechanism, operat- 
ing upon the same prindiple, and constructed in substantially, the same 
manner, as the first macliine made for this purpose. 

Among the first inventors in this line was Levi Eice, of Eobbinston; 
Washington County, Maine, who obtained a patent for his machine 
June 29, 1833, which he describes as "a machine for furrowing, dropping 
and covering, and for digging potatoes.'' The machine ^consists of f 
scoop or shovel at the extreme front of the frnme, which raises ihc po 
tatoes and dirt together, wMch, as the machine is moved forward, pass 01 
an endless belt or apron, while a roller shakes the same, causing th» 
dirt to fall through the open belt or apron to tlie ground, while the po 
tatoes pass along to the end of the apron and fall into a box placed os 
the rear of the frame. The rear of the frame is .supported by an axle 
tree and wheels, the wheels containing spikes to keep them from slij: 
ping. The apron is moved by cog-v/heels, one of which is placed on th 
axletree.and the other on a shaft or cylinder above,, around which th 
apron moves. There are levers by which the shovel or scoop, is vegi 
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lated, to take more or less eartli a>s required. The whole is supixtrted 
by a triangular-shaped frame, to the forward part of which the shovel 
or scoop is attached, which rests on the ground, while the rear part is 
supported by the axletree and wheels before mentioned. Beneath and 
to the fi['ame are attached three plows, placed in the form of a triangle, 
to foe used when the machine is required as a planter. The forward 
plow opens the farrow for the reception of the seed, and the other two 
cover the furrow after the seed is dropped. The dropping mechanism 
is not described by the inventor, and the original papers were destroyed 
by fire when the United States Patent office was burned. While the prin- 
ciple above set forth has been generally followed in the construction of 
potato diggers, it is deemed proper to remark that in some machines a 
revolving disk has been substituted for the shovel or scoop and apron. 
These disks have been used in a variety of positions ; as, for instance, being 
placed upon a longitudinal shaft revolving in the center of the frame 
and operated by suitable mechanism. In other machines the disk is 
placed upon a vertical shaft, and in others upon a shaft extending over 
the rear of the frame and inclined to the side of it at an angle of about 
45*=^. The general construction of these disks consists in a hoop plaood 
upon the shaft conveying the power. To this hoop are bolted, or other- 
wise iii'mly secured, arms or tines, which are either curved, straight, or 
spiral, as desired, arranged to go beneath or through the hill or driji, 
according to the construction of the machine. Others have used a 
common shovel-plow, provided with handles and beam, with a rack 
pivoted to the rear of it. This rack is agitated by a v/heei with pro- 
jecting arms, which strike a friction roller pivoted to the rack, thus giv- . 
ing tor ttieraxsk the necessary motion for separating the earth from the 
potatoes. 

As before remarked, none of these machines have been noted for suc- 
cess, and we instinctively ask, Why? Can it be that it is im;possible to 
construct a successful potato-digger'? We think not, but believe that 
one could be constructed upon the general principles etlready applied. It 
must be considered, however, that we have a treacherous soil to deal 
withj which, as it is agitated, divides itself into minute particles, and 
introduces itself into every opening of our mechanism with which it 
comes in contact, and serves to retard motion. Another fault is, that 
the earth is raised too high; which requires double the power that 
should be requin^d to do the work. The potatoes must be raised,it is 
true, but the less we raise the earth the less pow^jr we require. 
Another useless expenditure of power is in driving ratchets and pawls 
and operating springs 5 and, still further, the general construction of the 
machine is too cumbersomej and we might add that in many instances 
the ground is hot properly prepared before planting. 

This subject has been so fully discussed in the reports of the last three 
yeiars that a f^w words will suffice to convey all the information in our 
I)osses$ion^pj6n the subject of recent attempts at improvements. For * 
the last yeaj^ but two applications for patents have been filed for steam 
plow^, atid these are based upon suggestions set forth in an article upon 
this subgect itr tlfe 3^ of 1867. These apgheations show that the 
subject has considered in its proper %htf and it is believed with 
results favorable tx> the final solution of this important question. Bat 
the problem is not yet fully solved. It requires time, the exercise of 
inventive genius) and^a large outlay (rf capital, to finally settle the ques- 
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tioTi of the utiUty and praeticabiUt j of the applicatipu of steam; l>ower 
to the cultivation of crop§. : ^ [: 

C)\^^^Kfedmoiidj>o the ^Iiii^a&ii;is|^^ 

fix)iii ) adiAoto^ wbrk : in theiffi^djVav smg'jot 

iiit(Bii<ied to be:operated bf|gJ^p(a)n, who may also be the flt^^ ;,3Ph^'. 
inaqlim^ weighs leas than S^jpgiixl; •..^:5?he-' 

b(M%iis jplacedv two driving-^eels. .Me^^^ 

capie^'a;!^ which is the seat of the^^gine^, 

Tjiie^hoid M the engi^ secured byithe protriisi^u of a 

iaenes of :ftul5:€^^ the rim of each wheel, ^^li^ 

pt^ssfed inix) the gi>pand>^^^ a friction rpDer onrthe stem: pfpthe 

aiichor, :th0 oaiaa; being: li^eld 1>y a coil spring, :^hicli gives if the ^anchor 
liiefetsAw'ithitmnMhal^ : The f6ree:re(piixed;tQ drive,tiie;ani^ 

i^vi^; lifKiig^bne wheels, tending to previwit them from jinking iiito 
tfespil,' ; vIt;is^:X^ this machine XJan^plpw three acres an;hom. 

JjdrA — Pjiate. iSdsi^n illusta 

more's toefe-ft^^ balance steam-ploi?ir witlir|^^ 
in the presi^i^^ cominittee of the Boyal Hi 
Spcie%^ land: suecieiisla^ 

nxeiii :Mi:c^^ 

iiilS'Ffflch -SuccessM^M^If^^ 
-i^ife^ Maintain labor } and lie determined to tiss'iS ftiily ;its 

^^.biliti^:^ for plowing, but was unsuccessfuly until he inve^nted the 
threj^ffurro^ed balance-plow shown in the engraving. The experimen- 
tal trial, after a heavy fall of rain, upon land untouched by plow share 
fbr forty years, gave much protnise of future sucpess. It cut clesiin and 
straight furrows six inches by ten inches, five acres per day, ait fib ciptt of 
19ff. Od, or about $1 j)er acre. ; ; •. 
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;\;\:;:^V '\ 

Aii inquiry into the means of iubsistenPeSf-the aborf 
with much cunpiis interest It discloses m^ii^ 
to the people, and very little known to scielice, whicfr myty|]^ 
in the arts ii^^fo 
f efe]:ehce to so probable ■ a resulti . T^e 

erated may no t be employed by a^ be lip known even tt> such tribes 
as?re6eive annuities, or w 

and are otherwise provided for ; but the wildef^dianB, who roam over 
Iffi^usands^^^^ of territory ^ are entirely dependent 

upon them for existence. Their habits vhave naturally become no- 
m0iP;S& c^^ at pne^plabe b^ a removal to 

ajh^ifi^ fi-uits aad griaaii^ 

are ripe^ a small stPive lbr winter. Exposed . to th6 

improvident A|bM of the fiit|^> 

depianxiing on, their bows an d arrows, tlieir nets and traps, gorging 
tigmselVes ^lieh the opportunity is- offered, and stolidly silbmitllig ■ 
to starvation in seasons of scarcity, and at all times indolent, the arfe'bf . 
culgfeaSng:a iinknowix to or despised by them. Whtea the 
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larger game fails, with sei^ses sliarpened by hunger they snatch the 
smallest and vilest animals and insects, or insipid and innutritions roots 
and grass, ijiothing, however coarse and filthy, is rejected ; there is nothing 
that grows out of the ground or that creeps upon its surface which they 
will not devour, unless it is known to be poisonous. The Indian's dwell- 
ing is sometimes a wigwam; not unfrequently the hollow of a tree or a 
cave in the rocks ; even a pile of brush to the windward of his camp- 
fire is sometimes the only shelter of his family. It is thus evident that 
in his mode of foraging he resembles in his nature the more savage ani- 
mals which share the forests with him, and which frequently fall a prey 
to his ferocity, as he does sometimes to theirs. 

EOOTS AND TUBEBS. 

Ground-mitj (Apio.9 tnheroi^cL) — The tuber of this common plant, which 
grows on the banks of streams and in alluvial bottoms, is the true 
j^omme de terre of the French, and the modo, or wild potato, of the 
Sioux Indians, and is extensively used as an article of diet. When 
properly boiled it is by no means unpalatable. It should not be con- 
founded with the ground-nut of the South. 

Dillj (AnefJmn ffraveolenSy) called by the Snakes and Shoshone Indians 
yampah. — This spindle-shaped root grows in low, timbered bottoms, and 
is esteemed as the best of its kind w hen used for food. It is analogous 
to the parsnip, and is an article of commerce among the Indians. Tlie 
seeds are used to flavor soup. 

Milkiveedy (AsoUpim tiiherosa,) — The stem of this plant expands under 
ground into a tuber of considerable si7.e, which is boiled for food. The 
flowers are odoriferous, and the Sioux of the Upper Platte River pre- 
pare from them a crude sugar by gathering them in the morning before 
the dew is evaporated. They also eat the young seed-pods of the plant, 
after boiling them with buffalo meat. Some of the Indians of Oanada 
use the tender shoots of this species as we use asparagus. 

California liorse-chestmit^ (JEseuhts Calif arnica.) — An ornamental 
dwarf tree, producing large quantities of fruit. To render the nuts edi- 
ble, after being x^^^l'^^i^ized, water is freely used to remove their xlisa- 
gi^eeable, bitter taste, and they are then made into bread. The Indians 
of Oaliforiua use tliis food in large quantities. 

American aloe^ {Agave Americana.) — This plant is commonly called 
mescal, and forms one of the chief articles of food of the Indians of New 
Mexico, Arizona, and Sonora in Mexico. It grows upon the most barren 
mountains, and is taken for food when old enough, at any season of the 
year. It is in its prime, however, when about putting forth its flowering 
stem. To prepare it for use, the leaves are cut oif at the base, or crown, 
leaving a hard, white, bulbous mass, measuring one or two feet in cir- 
cumference, having a flavor hke chestnuts, but somewhat peppery. It 
cannot be eaten in its fresh state, but must be cooked. For this purpose 
the Indians dig a hole or pit ten to twelve feet in diameter and three 
feet deep, lined" with stones, upon which a fire is made and the stones 
thoroughly heated. The fire being removed, a layer of damp grass is 
placed on the rocks ; then the bulbs, which are covered with the tender 
inside leaves taken from the crowns*, a layer of grass is placed over 
these, and over all a thick coating of earth. After three days the con- 
tents of the pit are found to be thoroughly bated, and converted to a 
sweet, juicy article of food, a favorite for use in camp, of a brown 
color, and resembling pears in taste. It is used as an article of com- 
merce, and when the writer was at Camp'Grant, Arizona^ the Apaches 
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often broiigilt it to the post for trade, where it found a ready market, 
as it is not only pleasant to the taste, hut acts as an antiscorhntic, so 
necesSvaiy at miUtary posts in the Territory of Arizona. *Ciit np into 
slices, it is easily dried and retains its sweetness for years, as evidenced 
by specimens in the Smithsonian Institution, now three years okl. If 
the crown of the Agave be charred to blackness and mingled with water, 
a fine black paint is produced, which is used by the Apaches to paint their 
laces. The leaf, when washed and dried, is employed by the Indians 
for smoking, like tobacco ; but being sweet and gummy, it chokes up 
the pipe. . The Hualipais, of Arizona, press liie roasted heart and leaves 
of the mescal into thin cakes, thirty inclies long and eighteen broad, 
and trade them to the Moquis Indians tor corn. In this form it has a 
shining, granulated look like opium. The crowns arc sometimes baked 
in hot ashes, but are not so good as when baked in the pit. It is a 
common practice in uncovering a mescal pit to collect the roasted leaves 
into suitable bundles and press them flat They soon dry and are very 
sweet, but inferior to the crowu. These roasted leaves being of a fibrous 
nature entangle a white man's teeth to an objectionable extent. The 
leaf has a dirty, black, striugy look, but it is tlie favorite food of the 
Apaches, and wiien they are at ^v^ir or on tlie liunt packages of it are 
tied up with strings and carried around the person, or made fast to the 
saddle, and are their only subsistence. A iiae mescal spirit is prepared 
by the Papajos and Apaches from the roasted heart of the Agave 
Americana. The, mgSiT is developed by heat during the roasting, and 
when taken out of the jnt the heart is cut into pieces, and put into 
hide bags or earthen jugs. Water is then poured over it, fermentation 
follows, and at the end of a week it is distilled. The process is carried 
on in secret. It is a strong, fiery drink, but not half so injurious as 
modem whisky. It is much used by Mexicans, arnd xAll tempt an In- 
dian to any undertaking which promises to furnish a supply. The 
wasted pulp, when cut up, mixed with water, and boiled, form's a fine 
sirup, and v/hen dissolved in cold water forms a pleasant drink and an 
excellent sauce to tlie usually very dry and insipid articles of Indian 
food. Although the roasted root is very dark, the distilled spirit is of 
a clear yellow color. It cannot be adulterated with vfater without im- 
mediately rendering it ropy and distasteful, tiie water precipitating 
some mucilaginous matter or resin contained in it. 

The leaves of this plant afford an excellent, strong, and rather coarse 
fiber. The Indians of Arizona and Southern California use it exten- 
sively, preparing it either by drying the leaves and beating the dry 
pulp from the fiber, or by tising the fresh leaves and soaking la water 
until the rotten pulp fails off the fiber. Oa one occasion, when the 
writer was out against the Apaches with a scouting party, twenty of 
whom were Papajos, our Indian allies, when camping during the day, 
would gather the dead plants after they had bloomed, beat out the 
dry pulp from the fiber, and twist the latter into picket ropes 5 and, on 
the expiration of the scout, they had many lariats for sale made of this 
article. 

Balsamorrliiza inccma and B. heUanthoides, — Both of these species 
have thick roots, v/hich are eaten by the Isez Perces Indians without 
previous cooking. ^ ' 

Fimj^le malloto^ {CalUrrlioe pedata.)—^ root of this 1)1 ant resembles 
a parsnip, and is used as food by the Indians of Nebraska and Idaho. 

Wild sagoy {Galachortiis UutmR^ ¥ig, 5, Plate 1,) — The Utahs call it 
sag0. The root is the size of a walnut, very palatable and' nutritious^ 
The todian children of California, Utah, and Arizona prize it as the 
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eluldren of the wliite^ do eoiifcctiouery. The MormonSj duriBg tlieir 
first years in U'tali^ (^cnisiiined tliis root extensively. 

IMosmia mGutcmcL— The Is ez Perces Indians collect the tuberous roots 
of tills plant and boil them lilvO potatoes. They are the size of a man's 
ringer, of a very agreeable taste, with a cream dike flavor. 

LicoricGj {GJycyrrhiza This American lorm of licorice root 

is eaten by the Indians of Alaska and the northwestern States. 

Wild ariichoJxey {lleliantlius tiiberosiis.) — Yer.y common on tlie river 
banks of tiie St. Pcter^s and St. Croix, and is mncli eaten by tbe Dakota 
Indians. 

Eelmciaclimn Califomlcxm. — The tubers of this species form one of 
tlie dainty disl^es of tlie Oregon Indians. They are black, but when 
boiled like potatoes they ]>]irst open lengthwise, showing a snowy-white 
farinaceous substance, wliicli has a sweet, cream-like taste, with a slight 
parsley ilavor. It is an excellent root, the cnitivatiou of whicli might 
prove useful among the whites. 

Wild potato rlne^ {Tpomwa Irptoj) hylla. )—T}im sliov/y ])lant of the dry 
deserts of the West is commonly called mau root^ or'inan of the earth, 
being similar in size and shape to a man's body. The Cheyennes, Ara- 
pahoes, and Kiowas roast it lor food when pressed by hunger, but it is 
by no riieaiis palatable or nutritious. Its eriormous size and depth in 
the ground make its extraction by the ordinary Iiulian implements a 
work of much difficulty. 

White Leicma^ (Lewisia rediviA'a^ — The 'Indians of Oaliibrnia call it 
spatulum. The i^oot is large and fusiform, the outer portion of a dingy 
color, the inner wdiite and farinaceous. It abounds in concentrated 
jmtriment, a single ounce of the dried article being sufficient for a meal. 
It is worthy of cultivation. 

Yeiloio pond lily^ {Ntcphar advma.)--The roots grow four Or five fe^t 
deep in water, and Indian women dive for tliem, obtaining large quanti- 
ties, one or two feet long. They are very porons, slightly street and 
glutinous, generally boiled with wild fowl, but often roasted. Muslo'ats 
store large quantities of these roots in their .dwellings for winter use, 
which tlie Indians cop.trive to steal. The plant is called tah-wah-pali 
by the Dakota Indians. The seeds form an import(nit part of the diet 
of the Klamatli Indians of California, and when pulveri7.ed they are 
made into bi^ead or gruel, but are often parched antt eaten as pox)-corn. 

Ginseng^ {Panax horridum,) — Some of the Alaska Indians believe that 
tlie root of this plant, consumed by their sorcerers, gives them power 
over others. It is therefore an iinportant ingredient of the m^dioine- 
nian-s commodities* 

Kotise root^ {Peucedanum amMgumn^ Figs. 2 and 3, Plat^, 1.)-— The 
root of this plant is dug in April or May when in bloom. It grows oil 
hills and mountains which are so poor that grass will not grow upon 
them. Wlien fresh it is like the parsnip in taste, and as it dies becomes 
brittle and very white, with an agreeable taste of mild celery. It is easily 
reduced to Hour. When its brown epidermis is removed, innitmerabie 
small dots are revealed. Botli the roots and the tlour will keep several 
months. It is sometimcB called bread or biscuit root by travelers, and 
Kouse root by tlie Indians of Oregon and Idaho. The Canadians know 
it by the name of Eaeiiie bJcmc. After the bread has been made a short 
time, its taste is not un!il-:e tliat of stale biscuits. When the roots have 
been pouiided fine, liie flour is pressed into flat cakes, one toot wide, 
three feet long, anVi from a quarter to half an inch thick, of an oblong 
rectangular form, with a hole in" the middle by which they are fastened 
on the'saddles w hen traveling. The cakes have a ribbed appearance. 
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caused by being laid on sticks stretched over the tent fires, for the par- 
pose of smoke-drying or baking the bread. When broken up the bread 
has a coarse granulated appearance, especially when not ground very 
fine, and is very insipid. 

Frairie potato ov bread root^ {Psoralea esculenta^ Fig. 4, Plate 1.) — 
It is also called Indian turnip, pom3n<? de prairie of the Erench, and 
tip-sin nah of the Sioux, who use this root very extensively. It is gen- 
erally the size of a hen's egg, of a regular ovoid shape, with a thick, 
leathery envelope, easily separated from its smooth internal parts, which 
become friable when dry, and are readily pulverized, affording a light, 
starchy flour. It is of a sweetish turnip-like taste, is often cut in thin 
slices and dried for winter use, and is very palatable, hov/ever prepared. 
The Indians of Kansas and Kebraska consider this root an especial lux- 
ury. The Indians of the St. Croix Eiver ofer tiiese roots as a peace- 
offering to the Great Spirit. 

Bralie or hraclcen {Pteris aqidlina.) — The root of this species of fern is 
eaten by several of the nortbern tribes of Indians. It is about the size 
of a man's finger, externally blaclc, and rather rough, and easily sepa- 
rated from the heart, which is white. After being roasted it resembles, 
both in appearance and fiavor, the dough of wheat. It has a pungency 
which is disagreeable to the whites, but by the aborigines is much rel- 
ished, and it proves to be nutritious. 

Cattail flag^ {Seirpiis laeiistris,) — ^The root of this plant is much eaten 
by the Indians of the Upper Missouri. In California it is called tule 
root, and is a great favorite, whether raw, or pounded and made into 
bread. The flour is white, sweet, and very nutritious. The roots are 
sometimes bruised, mixed Avith wa-ter^ and boiled, when a good sirup is 
produced. The Cocopah Indians, of Arizona, before starting on a 
journey procure some of these roots to chew as a preventive of thirst, 
and at the same time to afford them nourishment. The roots resemble 
artichokes, but are much longer. 

Arrowhead, {Saglttaria variabilis.) — Sometimes called swan or swamp 
potato. The Chippewa name for it is wab-es-i-pinig. It gTows inmuddy 
margins of northwestern lakes and rivers, audits tuberous roots furnish 
an important article of Ibod. Aquatic birds are fond of them, and 
resort to favorite spots in spring to feast upon them, when the In-' 
dians slay the birds for their own fea^sts. The tubers are generally as 
large as liens' eggs, and are greatly relished when raw, but have a bitter 
milky juice not agreeable to civilized man. This is destroyed in boil> 
ing, however, and the roots are rendered sweet and palatable. Thev 
a.re considered excellent when cooked with meat, either salt or fresh. 
To collect the roots the Indians wade into the Avater and loosen them 
with their feet, when they float up and are gathered. They are of an 
oblong shape, in color whitish-yellow, banded with four black rings. 
The plant is also common in the Atlantic States. 

Kamass root, or 7vild hijacinth, (Camassia esculenta, Fig., 1, Plate 1.)— 
This root resembles an onion in shape and a hickory-nut in size. It bears 
a pretty blue flower, and grows on rocky hills. Tile root is dug in June 
and July. When eaten raw the taste is pleasant and mucilaginous ; 
when boiled it somewhat resembles that of the common potato. The 
Indian mode of preparing it for future use is to dig a pit, line it with 
rocks, upon which a fire is made, and, when heated sufficiently, the 
heated stones are swept clean and the roots are heaped upon them ; 
grass or twigs are next laid over the pile, and, finail}-, a covering of 
earth. After several days the pit is uncovered, when the white roots are 
fouiid to be converted into a thoroughly cooked, dark-brown, homoge- 
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nooii.s mass, of about the consistency of softened glne, and as sweet as 
molasses. Cooked in this manner, the roots are oiten made into large 
cakes, by mashing and pressing them together, and, when slightly dried 
m the sun, they become rather pliable and tough, and look like plugs 
of black navy tobacco. Its color does not recommend it to the taste, 
but it is sweet, mucilaginous, and as agreeable as the fresh root, ex- 
<:epting a slight smoky tlavor acquired in baking. In this pressed form it 
keeps softer than in the raw state or when simply cooked, and may be kept 
for a year or more. The roots, when boiled in water, yield a very good 
molasses, which is much prized, and is used on important festival occa- 
sions by various tribes. The Indians of Cape Flattery, the Kez Perces 
of Idaho, and those of Pitt Eiver, California, are the greatest consumers 
of this article of diet, under the name of kamass root. 

Scorzonella ptilophora.—The root of this plant is small, succvilent, 
and almost transparent, full of a bitterish, milky juice, and is eaten raw 
by the l^ez Perces Indians. 

Potato, (Solanum Fendleri, Plate 2).— Supposed to be the original 
of the cultivated potato. The writer found this plant growing in great 
abundance in that portion of northern Kew Mexico lying between Fort 
Wingate and Fort Defiance. The Navajo Indians inhabit this section, 
and this native potato forms one of their chief articles of diet in win- 
ter. The women dig the roots with whatever implements they can get, 
often using a strong, smooth piece of wood with a wedge-shaped end. 
The plant grows on low, rich spots, and by sp:fing the earth is torn 
up ]n every conceivable direction in the sea-:ch for potatoes. The 
tubers are quite small, one half to three-quarters of an inch in diameter, of 
good taste, and somewhat like a boiled chestnut. The Navajo Indians 
consume so large quantities at one time as to cause griping pains, and 
as a remedy take at the same meal a quantity of earthy matter contain- 
i mg magnesia, which relieves the stomach. 

In 1869 a quantity of the bulbs was received by the Department of 
Agriculture, from Kew Mexico, and distributed to Various parts of the 
continent. A few, planted in this vicinity, have largely increased in 
size. 

Wild valerian^ {Valeriana eduUs,) called kooyah or tobacco-root by the 
Indians of the Northwest, and raceme de tabac by the French trap- 
pers. The root of this plant is remarkable for a very unpleasant taste 
and odor^ which resemble those of chewing-tobacco. ^ When first taken 
from the ground the root is very repulsive, audit must have been under 
the compulsion of severe hunger that the Indians discovered its edible 
qualities. In its fresh state it has poisonous properties, which are de- 
stroyed by baking the root in the ground for two days, when it is trans- 
• formed into a nutritious and palatable article of food. The stench of this 
root is much more offensive when fresh, especially if made into bread or 
coolred in soup. The Indians of the North and Northwest are fond of it. 

DRIED FRUITS AND NUTS. 

AGorns.--'(juercus agrifoUa, Q. Emory Q. oblongifoUa^ Q. lohata, and • 
Q. Hindsii, are the principal large oaks which afford food for Indians, 
who eat their acorns raw, or roasted like pop-corn. When bread is to 
be made of them the acorns are ground raw or parched to suit the taste, 
and the flour is mixed with water and dried in the sun or baked in ashes. 
The bread tastes and looks like coarse black clay which has been sun- 
dried. Some tribes gather great quantities of acorns for winter use, 
especially the Diggers, who store them in round wicker baskets, holding 



410 



AGRICULTURAL REPORT. 



about ten busliels, which are covered witli grass and earth to keep out 
moisture. The Apaches and Mexicans gatlier and consume the fruit of 
the dwari oak^ which grows abundantly in many parts of Hew Mexico 
and Arizona, this fruit being smaller and not so bitter as the former. 
Some of. the species are quite sweet, and in seasons of plenty the Indians 
gather hirge quantities and sell them to the people along the Mexican 
frontier, and they are often to be Ibund for sale in the j-jtores of Arizona 
and j!^'ew Mexico under the name of bayotis. 

Mesquite^ {AlgaroMa glandulosa, Plate 3.) — ^I^'requently called mosqueit. 
The bean-like production of this common tree of the deserts is an im- 
portant article of food with the Indians living within its reach. The i)ods 
are seven to nine inches long, of a buft' color, ripen in June sufficiently 
lor summer use, and travelers, both Indians and whites, chew them as 
they journey on. They are not only nutritious, but a preventive of thirst, 
having an agreeable blending of acidity and sweetness, somewhat like 
the early harvest ai)ple. The pods, when in their fresh ripe state, are 
put into a wooden or stone mortar and bruised, then emptied into an 
earthen dish, mixed with water and allowed to stand a few hours, the 
result being a kind of cold porridge or mush. All present then collect 
around the newly-prepared mess, seating themselves on. the ground near 
the dish, and, pressing the fingers of the right hand tightly together, at 
the same time bending the hand so as to form a scoop, dip in without 
ceremony, and without distinction of rank, age, or sex, forming a gro- 
tesque sight rarelyto .be witnessed outside of an !Bidian camp. The 
nearly naked bodies of the Indians soon become smeared from head to 
foot, and the shaggy appearance of their hair does not exhibit a lively 
sense of cleanliness. Each face wears a complaisant look, while their 
tumid abdomens afford certain proof of the quantity consumed. As the 
fruit or bean-like pods ripen they are gathered for winter use, being 
thoroughly dried and stored in cylindrical-shaped baskets, made of twigs 
and covered with grass and earth to keep out rain, in which shape they may 
be preserved a long time. They form a sweet, nutritious food, and are 
among the great luxuries of the Apaches, Pimas, Maricopas, Yumas, 
Yavapais, Mohaves, Hualipais, Cocopahs, and Moquis of Arizona, besides 
many tribes in Kcw Mexico, U tah, Nevada, and the southern portion of 
California. The Indian wonion pound the dry pods until reduced to a fine 
powder, which being mixed with a little water, is pressed into large thick 
cakes of several pounds' weight, and dried in the sun, to be used as circum- 
stances require. The;^^ are often kept in the pulverized state in bags, or 
stored as pods, but if not thoroughly pulverized so that the seeds are as 
fine as the pulp they v/ill soon become a living mass, since from every seed 
will come forth an insect, a species of Bruchus. This, however, makes 
little difference to the Indians, who do not pick the insects out, but let 
them become an ingredient of the bread. Kreduced to fime flour the larva 
of the insect becomes a part, forming a homogeneous mass of animal and 
vegetable substance. The flour, being very sweet, when mixM with water 
forms an agreeable drink, and w^hen made into gTuel is very palatable. If 
boiled in waiter and fermented, a i)leasant and nutritious drink, inach 
esteemed by the Indians, is the result. When the crop of mesquite beans 
fails there is great suffering among the tribes. Excellent vinegar can 
be made from the pods, and horses and cattle soon grow fat by eating 
them. The gum which oozes out of this tree, when perforated by 
insects, is often eaten. Ail the Indians of Arizona mix this exudation 
with mud, which is then daubed over the entire head, serving two pur- 
poses — killing all the insects, and rendering the hair very black and 
glossy. It is in facta very good hair-dye. The women use the bark 
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of this tree to make skirts, and twist it into rope or twine, and even 
weave it into basinets. 

Western jtini];)er, (Juniper us oeeidentalis.) — Tlie fruit of this tree is a 
large and tuberculated berry, sweet and nntritions, especially when it 

first ripe ; nevertheless it has a resinous taste peculiar to the juni- 
per. It is largely consumed by all the Indians of Arizona and New 
Mexico, who gather great quantities for winter store. When dried and 
ground into flour, mixed with water, kneaded into a hard mass, and 
dried in the sun, it ha* a chaliy look of a brownish yellow color, is very 
light, easily digested, and not offensive, as its juniper taste is not objec- 
tionable to the Indians. The bread, having a chaffy or sawdust con- 
sistency, would not be palatable. to the white man. Mexicans consume 
'this fruit in large quantities, and it constitutes an article of trade among 
them. An analysis of the bread shows : Water, 14.34 5 proteine com- 
pounds, 5,69 starch, 17.87 ; sugar, 10.66 5 cellulose, gum, oil, &c., (by 
difference,) 47.58; ash, 3.86=100. 

NUTS. 

Rickory nuts^ {Gary a alha;) Fecan nuts^ {Carya oUvocformis ;) Hazel 
nuts, {Gorylus Americana ;) Walnuts , {Juglans nigra,) — These nuts grow 
abundantly in most of the States east of the Missouri Eiver, in the 
Indian Territory, and in Arkansas. In former years they furnished the 
food for a much larger number of Indians than at present, the greater por- 
tion of the tribes having been removed farther west. The quantity con- 
sumed at one time seems incredible, and would certainly be unsafe for 
more civilized stomachs. 

Iron-wood^ {Olneya tesota.) — ^This tree grows in the most desolate and 
rocky places of Arizona and Sonora. The seeds are produced in bean- 
like pods of a shiny mahogany color, in size and shape somewhat like 
a pea, and are eaten raw and roasted by the Indians. When care is 
taken to parch them they equal peanuts, with no perceptible difference 
in taste. The Mohave Indians, of Arizona, store them for winter use. 

Pine nutSj {Finns Sahiniana, P. monopliylla, P. Farryana, P. Lambert- 
iana ficxilis, P. Coulteri.) — These trees grow in the mountains of the * 
western Territories, and the seeds are commonly called pine nuts, and 
are used as an article of food by all the Indians inhabiting the regions 
in which they grow. The seeds are oily, of a very disagreeable flavor, 
but highly nutritious. The woodpeckers collect them for winter use, 
and the Digger Indians hunt for the hidden stores and pilfer them with 
much delight. The Indians of California, Nevada, and Utah consider 
these nuts one of their main articles of subsistence. 

Edille pine^ {Finus edulis.) — ^This small scrubby pine grows on the 
dry rocky mountains of Kew Mexico, and is called by the Mexicans 
Xiinon. The seed is about the size of a kidney bean, with a rich oily 
kernel in a thin "shell. It has a pleasant flavor, and sometimes oil is 
expressed from it. In favorable seasons the seeds are gathered in quan- 
tities and sold by the Indians to the iDCople of Kew Mexico, Arizona, 
and the border settlen^ents of Mexico. The price is 50 cents to $1 per 
pound. They should be roasted before eaten, though sometimes they 
are consumed raw. 

The Indians of Alaska in the spring are in the habit of stripping off 
the outer bark of Finns contorta and scraping the newly formed cam- 
bium from the trunk. This is eaten fresh or dried, pressed into com- 
pact cakes of a dark claret brown. It has a coarse look, as if made of 
tanner^s bark, and if broken up it presents a checkered appearance. 
When fresh it is not unpleasant, and the effect is that of a gentle las:- 
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ative, but as the season advances it becomes strong in turi^entine. 
Wlien the cakes are old they have a bitter taste not unlike that of pine 
chips. 

Sugar maplCj (Acer saccliarmum.) — In the spring the Indian families 
tbroughout the Northern States repair to their respective sugar camps. 
The sap collected from the trees is carried in bark buckets and boiled 
down in the usual way. Sugar-making forms a sort of Indian carnival, 
and boiling candy and pouring it oxlt on the snow to cool is the pastime 
of the children. The women make the sugar, ^which is put up for sale 
in boxes made of white birch bark and caUed mococks. The boxes 
designed for sale are of all sizes, weighing from twenty pounds to 
seventy, and are generally exchanged for merchandise. Winnebagoes 
and Chippewas are the largest manufacturers, the former often selling 
to the Northwest Fur Company fifteen thousand pounds a year. 

Soap herry^ (Sapindus marginatus.) So called from yielding a soapy 
substance when soaked in water. It produces its berries in large clus- 
ters the size of cherries, containing a clear, creamy, yellow, glue-like 
substance surrounding large, hard, black seeds. The Alaska Indians 
pound these berries and press the pulpy mass into round cakes weighing 
two or three pounds. These look fike anything but bread, being a black, 
forbidding mass, with the shining black seeds, but partially broken, 
studding the outside. The taste of this is much worse than that of the 
meanest tobacco, having a smoky flavor added. The latter is acquired 
by the suspension of the cake over the fires in the tents to dry, which also 
gives it a black color. It is the most repulsive of aU Indian articles of food. 
The white albumen in the interior of the seeds contains the nutritive 
substance. An analysis of the soap-berry bread gives the following 
result: Water, 18.16^ proteine compound, 14.44; starch, 12.10 ^ sugar, 
14.71 ; cellulose, gum, oil, &c., (by difference,) 36.98 ; ash, 3.61 =100. 

Screw bean, (Stromhocarpm puhescens, Plate 4.) — A translation of 
the Spanish word tornillo, being twisted like a screw. It does not ripen 
until late in the fall, nor is it fit to use until ripe and quite dry, being 
insipid; but no sooner is it ripe and divested of moisture than it 
becomes excessively sweet and very palatable, and is considered a superb 
article of diet by the Indians along the Colorado Eiver of Arizona, and 
by the Utahs, who collect with assiduity all they can and store for 
winter use. It will keep a long time, but is subject to the attacks of a 
.species of Bruchus, a small insect which is buried in the fruit, and con- 
sequently, when pulverized and made into bread, is eaten with the rest. 
If the beans are left in the storehouse unpounded, the insects will 
escape, but, as sometimes happens, when it is wished to reduce the sup- 
ply of beans to a smaller compass, they are somewhat coarsely pounded 
up. The seeds, however, being hard, are generally kept whole. This 
coarse meal undergoes a peculiar change, like fermentation, and after 
being put under pressure for a short time acquires the taste desired by 
the Indians. When bread is to be made from the beans or the pulver- 
ized meal, the whole mass, as in the case of mesquite, is finely ground 
in a mortar, mixed with water, kneaded hard, and baked in the sun. It 
is then fit to use and will keep some time ; is sweet and more nutritious 
tlian the mesquite bread. The flour makes an excellent gruel, or if 
mixed with water is not to be refused as a beverage by either red or 
white man. By boiling the coarse meal in water a good molasses is 
obtained, and a pleasant and stimulating wine may be made from this 
fruit. All kinds of animals are fond of it and fatten upon it. It might 
form an excellent hedge plant for many parts of the United States. 

Giant arhor-mtWj {Thuja gigantea.)-^ThQ Indians scattered along the 
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Columbia River, in Oregon, collect the cambinin from this species ot 
cypress in the same manner as the Alaska Indians do that from Finns 
contorta^ and preserve and use it in the same manner. 

BERRIES. 

Manzanita, {Arctosta^iylos tomentosa,) — The manzaiiita of the Span- 
iards. It is a dwarf evergreen, producing a small fruit similar tcf the 
well-known bearberry, of an astringent taste. It also possesses acid 
properties, and by the early Spanish settlers of California, Arizona, and 
Kew Mexico was called manzanita, or little apple, as, when not fully 
ripe, it tastes like an agreeably tart apple. When bruised and mixed 
with water it forms a cooling drink for summer. The fruit is exten- 
sively eaten in a fresh or dried state by both Indians and wild beasts. 
When dry it is husky, though sweet to the taste, and is often ground, 
made into bread and baked in the sun. The meal from these berries is 
often mixed with other substances, as com meal, pounded berries, sirui) 
of Cereus giganteus, &c., to cause fermentation, forming various drinks 
used by the Indians. 

Menzies^s arhutus, {Arhufiis Menziesil,) — A fine, showy evergreen shrub, 
with red berries, in clusters, eaten by birds and Indians of California. 

Bearberry^ {ArctostapJiylos uva-ursL) — This plant is the killikinick of 
the Indians and larb of hunters. It is a small plant growing among 
rocks in the western mountains ; has a deep red berry somewhat larger 
than the common currant 5 has a sweet spicy taste, and is very pleas- 
ant food. ' 

Shadberry^ (AmelancJder Canadensis.) — This shrub grows in the mount- 
ains of California, Oregon, Utah, and Alaska; and the berries are 
eaten, both fresh and dried for winter use, by all the Indians. They are 
used by white settlers also, who call them shadberries. They are good 
when fresh, and when dry have an agreeable taste, are excellent for 
mixing with pemican, (preserved meat,) and when boiled in broth of fat 
meat are a dainty dish and used in all the Indian feasts. In preparing 
the fruit for future use a favorite plan is to take a tub holding twenty 
or thirty gallons, on the bottom of which bark of the spruce tree is placed 5 
upon this bark a quantity of berries is laid stones nearly red hot are next 
laid on; then another layer of berries, then hot stones, and so on until 
the tub is*filled. The whole is then allowed to remain untouched for 
six hours, when the fruit wiU be thoroughly cooked. It is then taken 
out, crushed between the hands, and spread on splinters of wood, tied 
together for that purpose, over a slow fiire, and while it is drying the 
juice which was pressed out in cooking in the tub is rubbed over the 
berries. After two or three days' drying they will keep a long time, 
and are very palatable, more so when a few huckleberries are mixed 
with them. . 

Barberry y {Berberis aquifolium,) sometimes called false Oregon grape. 
It has deep blue berries in clusters somewhat resembling the frost grape, 
and the flavor is strongly acid. It grows in the mountains of the Si orth- 
west. It is used as food, and when bruised and mixed with sugar and 
water forms a pleasant drink. 

.Haicthorn^ (Crataegus coccinea,) — The fruit of this plant is eaten fresh 
and mixed with choke cherries and service berries, whicli are bruised, 
then pressed into cakes, and dried for winter use. 

Croivbcrryj {Emj)etriim nigrum.) — This interesting species of heath-lilce 
pl^nt produces a black berry which is consumed in its ripe state, also 
dried for winter. It grows on the alpine summits of the Il^orthwest. 

Wild straicbcrry^ {Fragaria Yirginiana,) — ^This fruit grows abundantly 
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in Kansas, Kocky Mountains, California, and Minnesota, and the Indians 
hold the fruit in as high estimation as more civilized persons. 

Wintergreen, (Gaultheria procumhens.) — The spicy berries of this plant 
are eaten by the Indians of Michigan and Wisconsin. 

ffoneysucJcle, (Lonicera invoUicrata.) — Thisplaut grows in damp places 
in tlje Cascade Mountains. The Indians residing there eat the fruit, 
which is sometimes called bearberry. It is also eaten by the Indians 
of Alaska. 

SoneysucMej or Twinberry^ {Lonicera ciliata^) grows abundantly in 
the mountains of Oregon and Alaska, is considered good to eat by the 
hunter, and is much used, by the aborigines. 

One-Jioivered pi'psissewaj {Moneses uniflora^) grows in Alaska. The 
fruit, often called moss berries, is used as food. The yield of the berries 
is scant, however. 

Grab apple {Pyrus coronaria, Fig. 1, plate 5) grows in the Cascade 
Mountains and in Alaska. Specimens are in the Department of Agri- 
culture, collected in latitude 54P 45' north, longitude 130^ 41' west, 
presented by T. A. Henriques, of the United States revenue steamer 
Lincoln. 

Wild cherry^ {Gerasiis Vlrginiana.) — Commonly called choke-cherries. 
This fruit is used both fresh and dry, and in the latter condition is often 
mixed with meat, pounded together, and dried for winter. The bark is 
made into tea, and drank by some of the Indians. It grows in Utah, 
Oregon, Arizona, and in the Eocky Mountains, and is much relished 
all the aborigines. The fruit is sometimes pounded fine and dried in 
tlie sun, and in this condition is boiled in broth or with meal made from 
various roots or seeds. 

Wild currant^ {Bibes.) — In ¥ew Mexico it is called samita. The fruit 
is not very palatable, being offensive to some, but the Indians eat it. 
Tiie berries are a bright amber color, and very tempting to the sight, 
somewhat resembling the gooseberry. In Colorado several settlers 
came near losing their lives by eating this berry. 

Buclcthomj {Bhamnus croceus.) — This is a fine evergreen, producing 
numerous red berries which render it very showy. The Ai)aches collect 
and i)ound them up with whatever animal substances may be on hand, 
the berries imparting to the mixture a bright red color, which is ab- 
sorbed into the circulation and tinges the skin. On one occasion a 
detachment of the First Arizona Infantry attacked a camp of Apaches 
in the MogoUon Mountains, Northern Arizona, killed twenty-two and 
captured two children. The writer, being with the party as surgeon, 
examined the dead. Their abdomens were much distended from eating 
greedily of these berries and other coarse substances. Their bodies 
exhibited a beautiful red net-work, the coloring matter having been 
taken up by the blood and diffused through the smallest veins. 

BasvJ)erry, {Bnhtis strigosus,) — This fruit, known to whites and Iiidiaus, 
grows in Texas, Arizona, Colorado, Oregon, Alaska, and other sections, 
and is a universal favorite. 

Missouri currant^ (Btbes aKremn.) — Black and yellovv^ varieti*>s of the 
w'M currant are much used by the Indians of Colorado, Utah, Arizona, 
Texas, Oregon, California, and Alaska. 

Gooseberry^ {Bihes Jiirtellimi, Fig. 2, Plate 5.) — It is abundant, and 
used by the Indian^ of Colorado, Oregon, Alaska, Arizona^ and Utah. 

Wild rose, {Bosa cinnamomea.) — The berries or seed capsules of this 
plant, when turned by frost, are very pleasant to eat, not being woolly, 
as the rose berries of the States, but sweet and juicy, aTid serve as an 
excellent antiscorbutic for the Indians of Alaska, 
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Ash-leafed tose^ {Eosa fraodn^olia*) — Tim plant grows in the Casciide 
Motmtains, where the Indians eafc its fruit. 

Salmon terry j {Ruim ^^eekibilis^) — ^This Is iised4^irgely by the Indians 
along the northwest eoast. In the spring ttie young sprouts of the 
salmon J>erry and thimble berry, [Buhus Ifu&canus^) are consumed in gre^ 
quantities. They are very tender, have a slightly aeid a|;^d astringemt 
taste, and appear to serve as an altetative to the system^ which has be- 
come loaded Tyith humora from the winter^s diet of dried fish and oil. 
The sprouts are sometimes cooked by being tied in bundles and steamed 
over hot stones, and are highly relished. The fruit is an excellesit 
antiscorbutic. 

Common hlackhe^'ry, (Bubus villosm.) — ^Found in Northern Missouri, 
Texas, California, and Minnesota, -^e Indians keep in remembrance 
the localities where this plant grows, and are as fond of its fruit as are 
the whitei^. 

Thimble herr^^ {Bubus N^uthanus.) — Grows throughout the Northwest, 
and is a great favorite with the Indians. It aets aa a &ie antiseor- 
butic. 

Bewb^rryy (Biibris Ganctdensis.) — Grows abundantly in Southern Kan- 
sas, having a fine rich flavor, and is held as a great delicacy by Indians 
and whites. 

Buffalo berry J (^Shepherdia ar^tea.)-^TtAs is a shrut) fifteen feet high. 
The berries are about the size of peas, of a bright scarlet mlox, contim* 
ing but one seed. They are pleasantly acid, and the Indians are ex- 
travagantly fond of them. Utah, Nebraska, and Oregon produce the 
plant m abundance. 

Snowberryy {Symphoricarpus racemoms.) — Grows in the mountains of 
Oregon and Washington Territory, and is eaten by the Indians. 

Cranberry J {Vaccinium w<3k?rpeeef^n.)— Grows in lakes and swamps, 
sometimes under water. The Indians gather the fruit from September 
to the time of snow-foU. To them it is an important fruit as food, and 
ag an article of commerce with the tribes of the Northwest. 

Blueberry [Va^nium Pennsytmnieum.) — Grows abundantly along the 
northwest coast. The Indians are very fond of tihis, to them, very de- 
sirable fruit. They collect large quantities, and smekedry them fov 
winter use. 

Huokleberry^ {Tacdnium myrtillm,) — GPhis favorite fruit of the Indians 
grows in the Eocky Mountains. 

Squaw hucldeb&ry^ ( Vaccinium stammeum.) — ^This is an agreeable fruit, 
growing in Wisconsin and Michigan, of which the Indians make exten- 
sive use. 

Wild gra;pey ( Vitis Califomica.) — ^It grows in Texas, the Indian Terri- 
tory, Arkansas,, Kansas, Nebraska, Colorado,, and Arizona. The qusm- 
tity of this fruit that an Indian will consume at one time is s<^cely 
credible. The ancient Pueblo Indians were in the habit of cultivating 
it, as is evident from the peculiar distribution of tlie plants near ruined 
settlements. In Ari^Gona, hear Fort Whipple, they are arranged in rows 
and are very old. At Camp Lincoln, on the Yerde River, near whiah 
were a number of ancient lAdian ruins, a small stream called Clear 
Creek passed close by, on each side of which waj ia narrow atrip of rich 
land, covered with under-brush, among which wer^ found several grape 
vtaes, planted at short iatervals, that differed in ihany particulars from 
those riative to the locality. The small kinds, found so tiniversally in 
the woods, /Were growing abundantly all around, but on no other spot 
could the cultivated kinds found on Clear Creek be disi^vered. Thwa 
latter were neax dilapidated habitations, the owners of whi^ were ev^ 
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dently domestic in their habits* The vines were quitg old, and had 
been repeatedly burnt off, as the stamps testified. IJIte Jpuit was supe- 
rior* in flavor to the commm wild grapes, being sw^et and llightly ^id. 
Some were foxy in their nature, while others res^bled the Isab^a; 
and one was much like the shriveled Frontignac in taste, size, and habit 
of plant. Sojae were short growers, while others ran, like toe frost- 
grape. Specimens of each were dried and sent to Dr. George Engle- 
mann, of St. Louis, who had the seeds planted. There seemed* to be 
five or six varieties. Dr. Englemann is of opinion that they are one 
species distinct from the eastern plant, closely ajUied to Vitis CalifornicOf^ 
if not a mere variety of it. He has provisionally tiamed it Viiis Anzo- 
nensis. 

FLESHY FRUITS. 

Giant cactus^ {Gereus giganteus,) — This noted plant of the barren hills 
of Arizona is commonly called monumental or giant cactus. It grows 
twenty-five to fifty feet high, and four and a half in diameter, is 
deeply ribbed, and covered with long black spines. Its fruit (Fig. 1, 
Plate 6,) is pear-shaped, of a greenish-yellow color, with a few small 
spines scattered over the surface, which fall off as the friiit becomes 
thoroughly ripe. The fruit is borne upon the highest part of the plant, 
and is usually gathered by means of long, hooked sticks. The interior 
of thd fruit iSiOf a beautiM red color, and looks tempting; the rind is 
pulpy, fibrous, juicy, alid ' sweet; the pulp is very palatable, and is 
fuU of small black seeds, which are also eaten, reminding one of 
figs, the only difference being that it has more moisture. The seeds are 
indigestible, unless well chewed. The Indians of Arizona, Sonora, and 
the southern portion of California consider this one of their greatest 
luxuries, and as long as the fruit is obtainable care for nothing else. To 
dry this fruit as a preserve, the seedy piilp is placed between soft inner 
corn-husks, the ends of which are tied, and it is then dried in the sun, 
for winter use or trade. It is also put into earthen pots when fresh, 
secured from the air, and sold in the settlements. It retains its sweet- 
ness for a long time, as is shown by a sample in the museum of this 
Department, deposited three years since. In one instance it has under- 
gone a slight fermentation, and its c^olor has changed to a Yandyke red. 
A clear, Ught-brown sirup is expressed from the pulp, and sold in one- 
gallon jugs, (also made by the Indians^ for $2 to $5. The Papsyo In- 
dians are the largest prc^uc^s of this simp. The !Pimo Indians, of 
the Gila Eiver, mmually prepare a wine from this fruity called by the 
Mexicans tiswein, by taking the fresh pulp or the sirup and mixing 
with it a certain quantity of water in earthen vessels, and exposing it to 
the sun for some time to ferment, after wfiich it is fit for drinking. It 
is highly intoxicating, with the taste and smell of sour*bfeer ; but some 
time elapses after drinking before its stimulating effects are* felt. When 
the wine is ready for iise, the Indians celebrate an drinking 
festival. These gatherings are anxiously anticipated for months, and 
expeditions which have b^en planned against the Apad^es, while under 
the influence of dni^k, aro then cairied iiito exeoutiioh A sample, 
three years old, in tl^e Smii^onian, Institafi^^ imjproved by age, 
having acquired a sligltt sour mu^ very disagreeables 

It is of a deary amber color, arid in every respect superi^^ to much of 
the wine on sale. » ♦ ! 

TJiurber^s'cactmy {Gereus ThurberL)'-^This is commonly called pitahaya 
by the Mexicans. It grows in the Papajo Indian country, on the bor- 
ders of Arizona and Sonora, eighteen to twenty feet high, and four to 
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Fig. 1. Giant cactus ( Cereus gigattteus). 
Fig. 2. Echinocactu^ WuUzeni. 
Fig. 3. Prickly pear. 
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8ix inches in diameter, and bears two crops of fruit per year. The fruit 
is the size and shape of an egg, and is thickly covered with long, 
black spines. As it ripens it becomes tinged with red, the spines fail 
ofr; the fruit splits open, and exposes a rich red, juicy pulp, with small 
black seeds. This is a decidedly better fruit than that of the Cereusfjl- 
f/ayiteus, but it is used in every respect for the same domestic purposes. 
The Papajo Indians, in transporting earthen vessels filled with sirup 
or ])reser\^s made of this fruit to market, cover their jars with a thick 
coating of mud, Avhich renders them less liable to break in handling, 
and at the same time keeps the contents cool, and prevents evaporation, 
tlie crockery used being very porous. The fruit is eaten in enormous 
quantities, and, being very nutritious, the consumers quickly acquire au 
extraordinary increase of bulk. In making wine or sirup the seeds are 
easily separated from the pulp by the use of water. They are carefully 
collected, dried, parched, and pulverized, after which process they are 
digestible and nutritious. 

The ])ersimmoyi^ {Biospyros Yirginiana,) — This fruit grows abundantly 
in the Indian Territory and in Arkansas. The Indians consume large 
quantities of it when ripe. It is prepared for future use alter tlie man- 
ner of making apple-butter. 

JEJchinocactiis Wislizeiii, (Fig. 2, Plate C.)— This singular species of cac- 
tus ts commonly called by the Spaniards biznacha", and being twenty 
inches or more in diameter, a section of the stem is often employed as a 
cooking vessel. The seeds are small and black, but when parched and 
pulverized, make good gruel and even.bread. The pulp of the Iruit is 
rath<3r sour, and not much eaten. Travelers in passing through the 
cactus wastes often resort to this plant to quench their thirst, its inte- 
I'ior containing a soft white watery substance, of slightly acid taste, 
which is rather pleasant when chewed. It is a common sight to see on 
each side of the road these plants with a large perlbration made by the 
thirsty traveler. An Indian, when traveling and wishing to make ii 
meal, selects a large plant, three feet or more long and two in diameter, 
cuts it down and hollows it out so as tQ form a trough ; into this he 
throws the soft portions of the pulpy substance Avhich surrounds the 
central woody axis, and adds meat, roots, seeds, meal, fruits, or 
any edible thing on hand; water is added, and the whole mixed 
together; stones are then highly heated and dropped into the mixture, 
and, as they cool, are taken out, licked clean, reheated, and returned to 
the cooking vessel, until the mixture is thoroughly boiled. This is a 
favorite dish with the Yabapais and Apaches of Arizona. The Papajo 
Indians pare off the rind and thorns of large plants of this species of 
cactus, letting it remain several days to bleed, when the pulp is pared 
down to the woody axis, cut up into suitable pieces, and boiled in 
sirup of the Cereus (jiganteus or Cereiis ThurbcrL If a. land of sugar 
which is made by the Mexicans is attainable, it is emi)loyed instciid of 
the sirup, thus forming a good preserve. These pieces, when taken 
out of the liquid and dried, are as good as candied citron, which tluiy 
much resemble in taste and substance. 

Mulberry^ {Morits ruhra.)'-T\im tree grows abundantly iu Northerii 
Missouri and along the rivers of Kansas, the fruit being large, sweet, 
and of a black color. The Indians will t^-avel inany miies in search oi" 
it. It is found also in the Indian Territo . . 

Prickly pear, {Opimtia Engelmanni^ (), vulgaris^ 0. Camanchlca^ 
0, Bafinesquii, 0. occidentalism Fig. 3, Plate G.)— The fruit of these 
species of cactus is much eaten by all the Indians of New Mexico, 
Arizona, California, and Utiih, under the common Simnish name of tunas. 
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great quautities being dried for use in the winter. These plants groW in 
arid desert localities which produce nothing better; they are large and 
of a bright red to purple color; of a rather pleasant, sweet, somewhat 
acid taste, and have thin skins and rather large seeds, which are dis- 
carded. The skin is studded with bunches of very fine downy spines, 
which the Indians brush off with a bunch of grass. The Apaches use 
wooden tongs to gather the fruit, to prevent being scratched by these 
spines or the thorns of the plant. The Pawnees and Papajoes dry the 
unripe fruit of the Oimntia for future use, to be cooked with meat and 
other substances. The fresh unripe iTuit is often boiled in water from 
ten to twelve hours, until soft, when it becomes like apple-sauce; then, 
being allowed to ferment a little, it becomes stimulating and nutritious. 
Some Indians roast the leaves of the Opuntia in hot ashes, and, when 
cooked, the outer skin, with the thorns, is easily removed, leaving a slimy, 
sweet, succulent substance, which is eaten. Hunger and destitution 
frequently compel Indians and w^hite men to live for many days on this 
food. A yellowish white gum often oozes out of the leaves of the 
Opuntia^ which is also eaten. 

Lidian pear^ {Pyrus r iimlar is. )—ThB fruit of this tree has a very pleas- 
ant flavor, and is largely consumed by the Indians of Alaska. 

Frmius Americana is found in Colorado, Kansas, Utah, Oregon, and 
Texas. During the ripening of the fruit the Indians live sumptuously, 
and collect quantities for drying. 

Dwarf cherry^ (Prumis pumila^I'igs, 3, 4,5, 0, Plate 7.)— This inter- 
esting species of the plum is but a small bush two to six feet high. The 
fruit is larger than a damson, sweet, and in color varies from a light 
pink to a deep crimson, and from a light to deep yellow, and grows 
abundantly in the Indian Territory. Every Indian, young and old, capa- 
ble of traveling, goes to the plum ground in the proper season, as it is 
their great harvest. The fruit is dried, and also made into preserves. 
The plant thrives in sandy wastes, and is sometimes called sand-hill 
plum. 

Spanish bayonet^ {Yucca hcyccaia, Figs. 1 and 2, Plate 7.)— -The fruit 
of this spinous-leafed plant is commonly called banana. It is produced 
upon a stem a little longer than the leaves, with several laterals. The 
number of the fruit that matures on a plant varies from one to six. 
When ripe they are the size and somewhat the shape of the West In- 
dian banana, from their resemblance to which the common name of the 
plant is derived. The fruit is of a greenish yellow color, of a soft, 
pulpy nature, very sweet and palatable, with large black seeds. It is 
produced every other year. The Indians of Arizona, New Mexico, and 
Utah are very fond of it, and they dry great quantities for winter use. 
On one occasion the troops in Northern Arizona captured a quantity of 
the dried fruit from the Apaches, and, being sweet, it was generally 
eaten; and for some time neither salts nor castor-oil were needed from 
the medicine-chest, as this fruit proved to be a vigorous cathartic when 
dry. The unrips fruit is roasted in hot ashes and then eaten. The 
young flower-buds when about to expand are also roasted, being a 
liighly-prized article of diet. To a white man it is an insipid substance. 
The leaves of this species of Yucca produce a long and strong fiber, 
somewhat coarse, but very ' irable. The Indians of New Mexico and 
Arizona prepare the fiber eiL er by first drying the leaves, and then 
beating off the dry i)ulp, or by macerating them in water, which rots off' 
llie pulpy matter. The plant will growon the poorest kind of dry 
soil, and its introduction into such portions of the Southern States as 
are suited to its growth would seem to be desirable. 
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•^EEDS. 

Milli vetchj {Astragalus,) — A geuus of leguminous plants, several species 
ofwliicli are used as food by the Indians of the Western Territories, and 
are commonly called Indian pea, pop-pea, ground plum, or rattle-box 
weed. The pods adhere to the wool of sheep, and become objection- 
able to the farmer. The pea divested of the hull is boiled for food. 

Lamh^s quarter J (CjJienojpodmm album.) — The young tender plants are 
collected by the ^savajoes, the Pueblo Indians of Kew Mexico, all the 
tribes of Arizoi^a, the Diggers of California, and the Utahs, and 
boiled as herbs alone, or with other food. Large quantities also are 
eaten in the raw state. The seeds of this x^lant are gathered by many 
tribes, ground into flour after drying, and made into bread or mush. 
They are very small, of a gray color, and not unpleasant when 
eaten raw. The peculiar color of tlie tiour imparts to the bread 
a Y&Yj dirty look, and when baked in ashes it is not improved in 
appearance. It resembles buckwheat in color and taste, and is regarded 
as equally nutritious. The plant abounds in the Navajo country. 

Ericoma cuspidata, — This is a singular species of grass, which is found 
growing wild in moist, sandy spots in Nevada, Arizona, and New 
Mexico, aud produces a small, black, nutritir^us seed, which is ground 
into flour and made into bread, it is held in high estimation by 
the Zuni Indians of New Mexico, who, when their iurni crops fail, 
become wandering hunters after the seeds of this grass, which is 
abundant in their country. Parties are sometimes seen ten miles from 
their villages, on foot, carrying enormous loads for winter i)rovision. 

Panic gro.ss^ {Paniciim.) — It grows on the bars and moist sides of the 
Colorado River, in Arizona. After the June rise in the river has 
subsided, the plant rapidly perfects its seeds, which the Indians collect 
with much care, cleaning them by means of the wind, and store them 
for winter use. After the seeds are ground into flour, water is added, 
and the mass is kneaded into hard cakes, which, when dried in the sun, 
are ready for use. Gruel and mush are likewise made of the flour. 
Sometimes the Indians plant this grass near their homes, to avoid the 
^rouble of hunting it. When the water has laid bare the river banks 
during, the month of June, they scatter the seeds over the ground by 
blowing them from their mouths, and a crop is the result, which for 
thenri is equal to wheat. 

Wild oat, {Avena fatua.) — Indigenous oats ot California, This plant 
iovers hundreds of thousands of acres of hill and plain, from Upper 
S'acramento to San Diego, and the mountain sides east and west, as 
also the San Joaquin plains and mountains of California. The Indians 
gather this grain and use it as wheat or any other seed. Some of the 
early travelers call this plant pin grass. 

Sunflower^ [Helianthus,) — From one or several species of the dwarf 
sunflower of the West, which grows on river bottoms and rich, 
moist spots on the prairies, the seeds are often gathered. Being very 
sweet and oily, they are eaten raw, or poanded up with other sub- 
stances, made into flat cakes and dried in the sun, in which form they 
appear to be very palatable to the Indians. 

Bur clover^ {Medicago lupulina.) — This common plant of Southern Cal- 
ifornia produces abundance of seeds, which are much relished by the 
Indians and by cattle. It bears a small kidney-shaped pod, containing a 
single bean. 

Indian corn, (Zea mays.) — If the ancient use of this plant as food by 
Indians needs verification, evidence is now accessible both from North 



420 



AGRICULTm?.AL REPORT. 



and South America. The Smithsonian Institution has an ear of corn 
(Fig. 3, Plate 8) found deposited in an e^vTthern vessel eleven feet under 
ground, in a grave with a mummy, near Ariquipe, in Peru. The grains 
are rather sharp-pointed, small, and slightly indented at the apex,-lapping 
one over the other, in thirteen rows. A sraalJ portion of tins ST)ecnnen 
is broken off, hence it is but four and a half inches long. When sta- 
tioned at Camp Lincoln, Arizona, as post snrgeoD, the writer explored 
some ancient rock caves near by, which were plastered in the interior, 
and obtained several corn-cobs, two of which were preserved, and are 
now in the museum of the Smithsonian Institution. One is si -uder and 
narrow, (Fig. 1, Plate 8,) being five and one-quarter inches long; the 
other is thicker, but its length is only four and one-half inche^i. The 
former had ten and the latter eight rows of grains, with ho more dif- 
ference discernible than exists among the corn raised by all the Pueblo 
Indians of to-day, and which certainly is the kind grown by them at 
the Spanish conquest of Mexico. The ruins in which the cobs were 
found have not been inhabited by the present Indians of the country, 
who are Apaches, as they believe that evil spirits hover about them, 
and therefore will not enter them. The past summer the writer 
opened a mound near St. George, Utah, in which several nicely made 
and well-burnt earthen po4s were found, full of humjui ashe§, charcoal, 
and several pieces of charred corn-cob. Corn may be said to be the 
most universal article of food cultivated by the Indians of IS^ew Mexico, 
Arizona, California, Nevada, and Utah, while the tribes of the Indian 
Territory consider this grain their staff of life. The cultivation of corn 
has not been acquired by them from others. It is a mr. tter of historical 
record that, vrhen living in the Southern States, long before tlie white 
man set foot in the country, it was cultivated, and by nearly all the 
Indians of the present United States to a greater or less extent. The 
Indians who grow it in the primitive manner, and have the original 
corn of America, are the Pueblos of New Mexico and Arizona. Tlie 
grains vary in color through shades of pink, blue, and white, an<A the 
ears are generally rather small and slender. The blue variety (Fig.' 2, 
Plate 8) is preferred for bread, and is sorted from the rest with much 
care, and stored by itself. The e^v^ has fourteen rows of grair'is, whicli 
are full and plump, and is six and three-quarters inches long, and four 
and three-quarters inches around. The corn, after being reduced to men I 
in a stone mortar, has a peculiar bluish- white iippearance. In con vert 
ing it into bread, it is mixed into a thin batter, a brisk hre is made to 
heat a slab of iron, or stone, or a flat earthenware plate, which is ele- 
vated from the ground by stones to admit the hre ; when sullicient ly 
heated, the Avomen press the lingers of the right hand together, dip^ 
them in the batter, drawing them out thickly covered with the mixture, 
at the same time drawing the hand equally over the heated baker, leav- 
ing a thin coating, which quickly curls up, a sign that it is cooked oi) 
that side ; it is then taken off', another dip is made witli tne lingers, anil 
the baker is besmeared again ; then the upper side of the first cake is 
laid on the io\) of the new dip ; when the second one is ready to turii, 
the first one is already cooked, and the second is put through tlie saiiK^ 
process as the first, and so on until a number of these large thin slieets oi 
wafer-like bread is accumulated. They are rolled u{) together, and form 
what is called by the Moqui Indians guagave. It looks like blue wra})- 
ping-paper, but somewhat coarser, and has a polished appearance. During 
the summer of 1869, the writer and Mr. Vincent Collier, with Lieuten- 
ant W. Krause, visited the Moqui LUid v.Tiv IV.asted bountiiLiily at every 
house with this blue paper-like bread. At first it seems dry in the 
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mouth, but it soon softens, is quite sweet, and is readily masticated. All 
three of us, doubtless, will ever remember with x>leasure the relish which 
our hunger gave to this singular bread. Atone house the nicest dried 
peaches, of their own production, well cooked, were set before us, into 
the juice of which the bread was dipped, at the same time serving as a 
spoon. At another house the roasted mescal, dissolved in water, was 
set before us, in which to dip our bread or guagave rolls, the ends of 
which we bit off from time to time, after saturating them, until satisfied, 
each declaring the food excellent. A favorite mode of preparing corn 
is to boil it in weak lime-water, to remove the husk bran. It is then 
ground into a soft pulp, and made into bread like the above, but is not 
so palatable to the general taste. The corn, thus hulled, is often mixed 
with chopped meat, formed into cakes, and dried for future use. Often, 
when new corn is ground, it is mixed with pieces of meat, and red or 
green peppers, placed between soft corn husks, tied at the ends, and 
boiled. This dish is called by the Mexicans to male, but is not accept- 
able to civilized palates. Corn meal is also made into attole or gruel, 
and, when mixed with sugar, or the flour of the mesquite, it is called 
pinole, and is much relished by all Indians. Water is sometimes added 
to it, forming a cooling, sweet, nutritious drink. To make this nicely, 
the corn must be carefully parched, then pulverized, and prei)ared as 
above. The raw meal is often made into a kind of bread, called tortillas 
by the Spanish. Some Indians prepare the roasting ears by stringing 
and drjdng them for winter. The Apaches, and many other Indians, 
toast their corn in baskets with much dexterity. This is effected by 
placing the grains and a few live coals or hot stones in the basket, and 
keeping up a brisk agitation, occasionally holding the open basket to 
the tire. The Indians are very fond of parched corn, and consume it in 
surprising quantities. Sometimes it is made into bread after being thus 
roasted. The Apaches cook their mush in rather flat wicker baskets, 
which are water-tight. They heat stones very hot, and, with wooden 
tongs, the ends of which are charred, take them up and drop them in 
the mush. As soon as cool, the stones are taken out, -licked clean of 
the adhering mixture, and fresh ones take their places, and so on until 
the mush is cooked. The family then gathers around, and with the 
fingers scoop out the contents. The Navajoes have a national dish 
formed of pounded roasting earSj wrapped in the soft corn-husks, and 
baked in hot ashes. Corn bread, as made b^' some of the Indians, and 
baked in ashes, would fail to have an appetizing effect upon most people. 
* The Navajoes are not very fastidious as to their food. 

An intoxicating drink is made of corn by the Apaches, called tiswein. 
The grain is first soaked for twenty-four hours 5 a hole is then dug in the 
ground, generally in a wigwam, and some dry grass laid on the bottom ; 
then the corn is laid in and covered with grass ; warm water is sprinkled 
over four or five times daily ; at night the family sleep on it to increase 
the warmth and cause sprouting, and in four or five days, it is ready 
for the next operation. It is then dried, pulverized, put into a kettle, 
and boiled live hours ; when cooled, it is mixed with sugar and flour, 
and left to ferment for twelve hours, when it is ready to drink. If no 
sugar is at hand, the flour of the mesquite beans is used, or the sirup 
from the fruit of the Cereus (jlgantens. This is a strong drink, and is 
made v/henever corn can be i>rocured. The Indians living principally 
upon the chase, in their wild state, cultivate less corn than those settled 
in villages. Small patches are planted in the clearings in the woods, 
Avliere the soil is easily worked, and there are no trees to cut down. As a 
sample of the farming of the JPueblo Indians settled in villages, it may 



422 



AGKICULTURAL REPORT. 



be stilted, that on the Colorado Elver, in Arizona, they are iu the habit 
of cultivating corn on the river bottom. After the high rise in June, 
they simply make holes in the moist ground for the seeds, and the plants 
are started three or more inches below the surface, so that the heat of 
the sun may not injure the tender corn. The ground is disturbed only 
suliiciently to enter the seed below the surface. i 
Kidney bean^ (Phaseolus.) — A large beau growing wild among the moun- ' 
tains around Fort Whipple, Arizona. It is used, both green and dry, by 
the Ax^aches of that Territory. The root, being perennial, becomes very 
large. 

l)oc]{, {Bumex.) — This common plant of the Colorado Eiver, Arizona, 
produces abundance of seeds, which are gathered by the Indians living 
along its banks, and ground into flour for bread. The bulky root is 
much used instead of bark for tanning fine hides. The local name of 
the plant is yerba Colorado. 

Wild rice, (Zizania aquatica, Plate 9.) — The Sioux call it pshu, and the 
Chippewas man om-in. It is a constant article of food with the north- 
ern Indians of the lakes nnd rivers between the Mississippi and Lake 
Superior. This plant deligbts in mud and water five to twenty feet 
deep. When ripe the slightest wind shakes off the grains'. After be- 
ing gathered it is laid on scaftbids about four feet high, eight wide, and 
twenty to fifty long, covered with reeds and grass, and a slow fire is 
maintained beneath for thirty-six hours, so as to parch slightly the husk, . 
that it may be removed easily. Its beard is tougher than that of rye. 
To separate it from the chaft' or husk, a hole is made in the ground a 
foot wide and one deep, and lined with skins 5 about a peck of rice is 
put in at a time; an Indian steps in, with a half jump, on one foot, then 
on the other, until the husk is removed. After being cleaned the grain 
is stored in bags. It is darker than the Carolina rice. The hull ad- 
heres tightly, and is lelt on the grain, and gives the bread a dark color 
when cooked. The husk is easily removed, after being exposed to heat.» 
In Dakota the men gather this grain, biit all other grain the women 
collect. An acre of rice is nearly or quite equal to an acre of wheat in 
nutriment. It is very palatable, when roasted and eaten dry. 

MISCELLANEOUS. 

Siaf tree, {Celastrds scandens. )-^The Chippewa Indians use the tender 
branches of this climbing shrub, the bois retors of the French, or twisted 
wood, which is sometimes called bitter sweet. It has a thick bark, and 
is sweetish and palatable when boiled. 

Storksbillj (Erodium cicutarium.) — This plant, when young, is gathered 
and cooked, or eaten raw, by the Blackfeet, Soshones, and Diggers. 

Unicornplmit, (Martyniaviolacea.) — The Ai)ache Indians gather the half 
mature seed-pods of this plant, and cook them with various other sub- 
stances. The pods, when ripe, are armed with two sharp, horn-like pro- 
jections, and, being softened and sx^lit open, are used on braided work 
to ornament willow baskets. 

OdontoHtemum Hartwegi, — A species of sea-weed used as an article of 
food by the Indians ot the northwest coast. 

Round-leafed sorrel, (Oxyria digyna.) — The leaves of this plant are 
chopped up with scurvy-grass or water-cress, and made into a kind of 
salad, which is allowed to ferment before it is eaten. The Alaska In- 
dians are very fond of this dish. 

Common purslane, [Portulaca oleracea,) — The Apache Indians eat this 
species of purslane raw. When they cook it at all, it is merely suffi- 
cient to wilt it. 
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Palmetto^ (Sahal.) — The Indians remaiuiug iu tbe Southern States, and 
the negroes, use as an article of food the embryo leaves of the palmetto, 
which are cut out of the top of the young plant, and boiled like a cab- 
bage. 

Sorrel, {Eumex.) — The leaf stalks of a species of rumex^ or wild rhu- 
barb, are much eaten by the Indians of Alaska. 

Dandelion, (Taraxacum dens-leonis.) — The leaves of ihm plant are eaten 
raw or cooked by the Diggers of California and the Apaches of Arizona, 
who travel over a wide scope of countxy to find sufficient food to ap- 
pease their a ppetite. So great is their love for this plant, that the quan- 
tity consumed by one person exceeds belief. 

Clover^ [Trifolium.) — This is eaten, cooked or raw, by the Diggers of 
California and Apaches of Arizona. The former tribe cook it by heat- 
ing large stones and placing a layer of clover, well moistened, between 
the layers of stones. This attempt to adapt the food of ruminating ani- 
mals to human wants involves the necessity of consuming it in very 
great quantities. Sometimes young onions and common grass are thus 
cooked with closer. The Apaches boil clover, young grass, dandelions, 
and pigweed together in a water-tight basket, heated rocks being put in 
and removed as they become cooled, until the mass is cooked. Where 
this clover is found growing wild, the Indians practice a sort of semi- 
cultivation by irrigating it and harv^esting. 

Stramonium or J amestoicn weed^ [Datura metel, D. stramonium.) — The 
first-named species grows abundantly on the Colorado River, in- Arizona. 
The Mohaves gather the leaves and roots, bruise and mix them with 
water, and after being allowed to stand several hours the liquid is drawn 
off. It is a highly narcotic drink, producing a stupefying effect which 
it is not very easy to remove. The Mohaves will often drink this nause- 
ous liquid, as they are fond of any kind of intoxication. 

Eoneij, — The Winnebago and other tribes of the Indian Territory, . 
near the borders of Texas, gather large supplies of wild honey, whicii 
is very abundant and much esteemed. 

Bent grass, (Arundo phragmites.) — This species of reed, which grows 
abundantly around St. Thomas, in Southern Utah, daring the summer 
months, produces a kind of white, sweet gum. The Utah Indians cut 
down the reeds and lay them in piles on blankets or hides, and let them 
remain for a short time to wilt, when the bundles are beaten with rods 
to release the gum. The small particles so detached are pressed into 
balls, to be eaten at pleasure. It is a sweet, manna-like substance. 

Tuckahoe or Indian head, (Lycoperdon solidum,) — Two specimens of 
this fungus are in the collection of the Department of Agriculture — one 
from Nottoway County, Virginia, (Fig. 1, Plate 10,) and the other from 
Leroyj Kansas, (Fig. 2, Plate 10.) These singular fungous growths are 
subterranean and parasitic' on roots of large trees. A piece of root is 
often inclosed in the mass. The form is irregularly globose, about the 
size of a man's head. It is very rugous, and filled with cracks ; the color 
externally is ashy black 5 in the interior, white, or nearly so, of a starchy 
appearance, very firm, and breaks into irregular masses. The Kansas 
specimen is rounded in shape, with a black, rough exterior, and a white 
and compact interior. When broken it had the appearance of a mass 
of dried dough, full of fissures and very granular. Booth and Morfit's 
Cyclopedia of Chemistry gives the following under the article of Pic- 
quotaine : ''A highly nutritious plant, used as food by Indians. It re- 
sults from a disease of the Psoralea esculenta. Its composition is as fol- 
lows : Nitrogenous matter, 4.00 ; mineral substances, 1.61 ; starch, 81.80; 
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water, 12.50." The following remarks relative to tlie Tuekahoe are fur- 
nished by Dr. John Torrey : 

It, was first brontyht to/tbc notice of the public by Dr. Clayton, ^vbo sent it to Gro- 
novius, under the name of Lycopcrdon soUdnm, and, as\such, described it in the Flora Vir- 
ginica about one hundred aud twenty years ago. Next it was described by the late Dr. 
Von Schweinitz, in his Synopsis of the Fun^ri of North Carolina, under the name of 
Scleroticmn cocos. ^bout the same time Dr. Macbride, of Charleston, South Carolina, 
sent to the Linnaian Society of London his observations on that fungus. Without 
being aware of having been anticipated by Schweinitz, I described it iu the New York 
Repository about the year 1819, under the name of Sclerotium giganteum. I gave also 
a chemical analysis of it, showing that it is chiefly composed of a singular substance, 
which I named sclerotine. Braconoet, some years after this, described the same prin- 
ciple, which lie called pectine. In the Synopsis Fungorum of Fries the funsjus is called 
Pachumor cocos. In the Proceedings of the Liunican Society of Loudon is an account by 
Rev. M. J. Berkely of a large subterranean fungus that is sold as food in the streets of 
Shanghai, undoubtedly the same as the Tuekahoe. 

Sa7id food^ {Ammobroma Sonora,)—Fvom ammoSj sand^ and hromosj 
food. This herbaceous and fleshy plant is of a dull oraage color, para- 
sitical on the roots of an unknown shrub, which grows in the State of 
Sonora, Mexico, in sandy wastes, near the head of the' Gulf of Califor- 
nia. The root upon which it lives is composed of thick, tortuous fibers, 
dilated near the extremity. This is the point of attachment to the 
plant from which the parasite draws its nourishment. The stems are 
two to four feet long, and three-fourths of an inch to an inch in diame- 
ter. The 'Papajo Indians are very fond of this root, which is eaten 
after being roasted upon hot coals or dried in the sun. It is often ground 
on a metate, (curved stone,) with mesquite beans, forming pinole. The 
fresh root, when gathered and cooked, is very luscious, and resembles 
in taste the sweet potato, though far more delicate. Eain seldom falls in 
the arid region producing this plant, and consequently it becomes both 
food and drink to the traveler, its root3 being very watery when fresh. 
For description see Annals of the Lyceum of Natural History, New York, 
Yol. 8, June, 18G1, by Dr. John Torrey. 

Bearded moss, f Alectoriajubata.J — The Indians residing on the Colum- 
bia River, according to Dr. Morse in his report on Indian affairs to the 
War Department for 1822, subsist in summer on a kind of bread made 
of the long, hair-like lichen which grows on the spruce fir-tree, and which 
resembles spiders' webs in fineness. To prepare it for food, it is gath- 
ered from the tree, laid in heaps, sprinkled with water, and then left for 
some time to ferment. It is next rolled up into balls as large as a man^s 
head, and baked for an hour in ovens in the earth. When taken out it is 
fit for use, but it is neither palatable nor nutritious. 

Wheat, (Triticim vulgar e.) — This grain was first introduced by the 
Spaniards among the Pueblo Indians, and forms one of their principal 
articles of food. So fond are the Apaches, Papajos, and (Jtahs of it that 
they will pick up individual grains which may have been left by animals 
on old camp-grounds, and will enter wheat fields, after white men 
have cleared otf the crop, and glean the scattered kernels. The patient 
manner of the squaws, who prostrate themselves on tlie ground day 
after day to pick up the loose grains, shows plainly how highly they 
estimate them. The Indians of the Eio Grande, New Mexico, of the 
Gila and Colorado Eivers, of Arizona, with the tribes of California and 
Utah, are the principal wheat-raisers among the aborigines. The Pimos 
grow the largest crops in Arizona. In addition to what is retained for 
their own use, as food and for x)lanting, they sell annually large quantities 
to the traders who have Government contracts for flour and grain, 
wheat being often fed to animals in this section. A lively grain trade 
is carried on by the whites with these Indians. Their wheat and 
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corn are sold by measurenieiit, a tin-cap holding about two pounds 
being used. Twenty-five of these measures are worth 25 cents in silver, 
which the traders will sell at 7 cents per pound, alter being reduced to 
flour. In 1867 one million of pounds were sold 5 and this year they have, 
no doubt, a large surplus stock on hand. As wheat x)roducers, the In- 
dians of New Mexico are the most successful. The mode of reducing 
the grain to flour is by rubbing it with a flat stone in a scarcely con- 
cave mortar or metaic. This is performed by the females. The 
flour is mixed with water and salt, and kneaded into a rather stiff 
dough. A gentle fire is kindled under a rock, where an iron fan or flat 
earthen platej supported by stones, is used as a baker of the tortillas or 
thin flaky bread. These tortillas are made as follows : The women take 
a small piece of dough and flatten it into a round cake, then throw it 
backward and forward between the palms, at the same time whirling it 
around, until it becomes wide and thin ; it is then placed on the baker, 
and in a minute it rises up full of blisters, and when turned on the 
other side it is quickly done. This is probably the best way mere flour 
and water can be baked. Wheat, when parched, pulverized, and mixed 
with sugar or the meal of mesquite beans, is called pinole, and when 
mixed with water forms a cooling and nutritious drink. Flour made 
into gruel is called attole. Most of the Pueblo Indians lay by an extra 
supply of wheat, corn, and other grains, so that if one crop fails they 
will have seed for another year. Wheat is planted in hills, several 
grains in each, about one foot apart each way, and the fields laid ofl" 
with ditches, so that water can be turned on to irrigate the crop. 

Beans are largely grown, and are used green or dry, and the tender 
green pods are dried for winter use. Red peppers are universally grown 
in Sonora and New Mexico, and the pods while green are eaten with 
various substances, under the name of chille verde, while the dishes 
l)repared with the red pods are called chille colorom. 

Pumpkins, squashes, musk-melons, and water-melons have become 
not only articles of food but of commerce. As these plants belong to 
the same natural family, and are grown promiscuously in the same fields, 
one is nearly as good as another, so much do they cross or hybridize 
with each other. 

CULTIVATED FRUITS. 

Several varieties of fruit have been introduced among the Indians, 
and have not only become cherished articles of food, but also of com- 
merce. Peaches, grapes, olives, pears, apples, quinces, dates, pome- 
granates, figs, &c., are the principal sorts. The tribes most benefited 
by the cultivation of fruit are those of the Indian Territory and the 
Pueblos of New Mexico, Arizona, and California. The quantities con- 
sumed and sold are very great. Other eatables have been acquired 
by them from intercourse Avith more civilized communities, from the 
Mexicans on one side and the white traders and immigrants on tb.e 
other. Their most valuable lessons in agriculture and fruit-raising, 
however, must be credited to the patient teachings of the Jesuit nus- 
sionaries. 

ANniAL FOOD T^ITH VEGETABLE SUBSTAJ^CES. 

The various tribes living on the shores of Alaska, as the Kaloshes, 
Esquimaux, &c., eat the raw flesh and blubber of the walrus and whale. 
The spawn of the herring in a putrid state is considered a great delicacy, 
and is eaten raw or dried. Some species of algce (sea- weeds) are often 
eaten with this unsavory dish. The flesh of sea otter, fur seal, sea lion, 
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fish, and shell-fish, with cold tallow is, eaten raw or cooked, being fre- 
quently mixed with wild parsnips, some kinds of fucus, the licorice 
root, the stalks of a rumex or wild rhubarb, snake-root, with various 
berries, and formed into various dishes of food. The stomach of the 
reindeer, distended with well masticated willow sprigs, in a half 
digested state, is highly esteemed. This is dried over the fire or in the 
smoke of the huts for winter use, and when mixed with melted suet, oil, 
and snow, is highly relished. It is deemed a powerful antiscorbutic. 

The various berries collected by the tribes of Oregon Indians are 
sometimes, for variety, mixed with the dried eggs of the salmon ; also 
with crickets, dried and pulverized. The siphons of Panopea excelsa, a 
marine shell-fish, are used as food after being smoke-dried. 

By the Diggers of California and the Plains grasshoppers are caught 
in great numbers. When the insect attains its best condition, the 
Indians select some favorable locality and dig several little pits, in shape 
somewhat like inverted funnels, the aperture being narrower at the 
surface than at the base, the object being to prevent y^he insect which 
chances to tumble in from hopping out again. The pits being ready, an 
immense circle is formed, the surrounding grass is set on tire, and the 
Indians, men, women, and children, station themselves at proper inter- 
vals around the fiery belt, keeping up a continual ring of flame, until 
the luckless grasshoppers are corraled in the pits or roasted at the 
brink. They are eaten after being mixed with pounded acorns, and 
constitute one of the national dishes. Grasshoppers are sometimes 
gathered into sacks saturated with salt, and placed in a heated trench, 
covered with hot stones, for fifteen minutes, and are then eaten as 
shrimps, or they are ground and put into soup or mush. This tribe also 
feed upon ants, catching them by spreading a dampened skin or 
fresh peeled bark over their hills, which inamediately attracts the inhab- 
itants to its surface. When tilled, the cover is carefully removed and the 
adhering insects shaken into a tight sack, where they are confined until 
dead, and are then thoroughly sun-dried and laid away. Bushels are 
thus gathered annually, and are not more offensive than snakes, lizards, 
-and crickets, which the tribe also eat. Grasshoppers are pounded up 
with service, hawthorn, or other berries. The mixture is made into 
small cakes, pressed hard, and dried in the sun for future use. 

A large fly deposits its eggs in the frothy edge of the surface of Mono 
Lake, in California, each of which when hatched becomes a larva of 
considerable size, and is called kcichah-re by the natives. These larvae 
when dried and pulverized are mixed with meal made of acorns, to be 
sun-dried or baked as bread, or mixed with water and boiled with hot 
stones for soup. The color of the powdered larvie being similar to that 
of coarsely-ground black pepper, gives a forbidding appearance to the 
compound. 

Among the Indians of Hudson's Bay it is the practice to prepare 
pemlcan, which is the common mode of condensing food among northern 
Indians. The lean meat is dried, pounded up, and mixed with melted 
fat, and put into buflalo-skin bags to congeal and become solid. Sugar 
is often added, or. dried berries of various kinds. When other fruits or 
vegetables are not attainable the Indians are forced to employ a kind of 
lichen which grows ttpon rocks, having an egg-like appearance. It is 
boiled with pemican and dissolves into a glutinous stibstance, and it, 
or some fruit or vegetable, is held to be an indispensable ingredient in 
the mixture. 

Eaw fish eyes, the roes-of salmon, and other small scraps are buried 
in the earth until putrid, and then eaten, cooked or raw. These sub- 
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staiices produce a horrible stench when exposed to the air. The Chip- 
pe^as are said to indulge in this diet. 

The Sioux prepare a favorite dish, used at great feasts, called wash- 
en-ena, consisting of dried meat pulverized and mixed with marrow, and 
a preparation of cherries, pounded and sun-dried. This mixture, when 
eaten raw or cooked, has an agreeable vinous taste. To this compound 
is frequently added, when to be cooked, a kind of flour made from the 
root of pomme blanc, (white apple,) thus designated by the French 
Canadians, and derived from the Psoralea escidenta. 

Among the Pimos Indians, as among the savages of Africa, tobacco 
worms, which are the caterpillars of Macrosila Carolina, are gathered 
and made into soup, or fried until crisp and brown. Vegetables, meal, 
or seeds are usually added to the composition when made into pottage. 
The writer has seen this tribe gather basliels of the worms for immediate 
consumption, or to be dried and pounded up for winter stores. 

The revievv^ of the articles of food consumed by the Indians will show 
that many of the, substances are not only distasteful but disgusting to 
civilized persons, and many, also, are not of a nutritious character. It 
is barely possible that there is a flavor in some of these undetected by 
the whites because untried ; nor is it logical to believe that all articles 
which are favorites with the latter cla-ss should bo necessarily so with 
Indians, or vice versa. Their senses are keener, it may be, to appreciate 
an obscure flavor to otliers undiscoverable. The ivory hunter on the 
bank of an African river, having killed a hippopotamus for the supper of 
his negro attendants, leisurely vratches their proceedings in preparing 
the feast, and observes that the entrails, without being cleansed, are 
carefully preserved as the choicest morsel, and subsequently cut up and 
distributed in shares to the i)arty according to rank. When slightly 
roasted they are devoured with unmistakable signs of enjoyment. Being 
disposed^ philosophically, to inquire into the nature of things, the hun- 
ter tries the taste of the extraordinary food, and leaves on record that 
the savages are certainly not without reason for their preference. It is 
easy to understand how the wild creatures, impelled by gnawing hunger, 
out on the mountain side or on the unsheltered prairie, fearing the ven- 
geance of the whites, and not daring to apply for food at the settle- 
ments, will have recourse to any description of organic matter, vegeta- 
ble or animal, to appease hunger. Unusual substances are thus experi- 
mented with, and some rude process for making them more palatable 
is invented. A glance at the methods of cookery may raise a smile, 
but the ingenuity exhibited in many cases cannot be denied. These 
peox)le carry their domestic arrangements with them in their wander- 
ings, generally on the backs of the women, and cooking, provisions, 
and everything pertaining to their al fresco house keeping must be 
extemporized on the spot. If the chase or iishiug should fail, they 
must find substitutes in beiTies, herbs, roots, seeds, &c. : and fortunate 
is it for them if the season be propitious. In winter, if from improvi- 
dent recklessness no store has been accumulated, starviition necessarily 
follows. The chances, at any time, of attaining a regular supply of 
food, are so iirecarious that it is not uncommon to lind recorded 
observations of travelers concerning the gormandizing habits of the 
aborigines. This is not, however, universally the case, since the tribes 
which are settled on reservations and raise annual crops, and those 
receiving annuities, and many others, are to be excepted. The reports 
of 'the desperate expedients resorted to for sustaining life, by such 
tribes as the Diggers of California, who are of a low grade of mental 
organization, and of the enormous quantities of reptiles, insects, roots, 
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grass, and lichens whicli they coMSume, are unquestionably true. In 
proportion to the small amount of real nourishment contained in the 
articles, the bulk consumed must be increased. The stomach becomes 
distended and the visceral function overworked; the organs are enlarg-ed 
to protuberant dimensions, producing a distortion which would be ludi- 
crous were it not pitiable. It is a remark of military men who have been 
much with the Indians, that if they are fed much on the llesh aud 
cereals and other adjuncts of the white man's table, they pine away and 
lead an abandoned and unhappy life, and that, confined to this fare, 
many would die as if visited by an epidemic. There is an unsatistied 
craving within them for the rude fare of their wild life, for the coarse, 
bulky, precarious food of their younger days, for the messes of their 
tribe, however rude and unsavory they may appear to others. They 
hail, therefore, with a yell of pleasure, the opportunity to leap over the 
bounds of civilization into the wild scenes familiar to their childhood. 



THE PRESENT THEORY AND PRACTICE OF MIN- 
ERAL MANURES. 

For some years past anxiety has been felt by cultivators of the soil in 
densely populated countries, as Belgium, France, England, and Ger- 
many, from a growing consciousness that the ordinary farm or cattle 
manure is iusuflicieut to sustain the food growth of the cultivated land 
requisite to meet the demands of the present population, and the con- 
viction has arisen that guano does not supply that deficiency, and that 
it is not a substitute for farm manure in many situations. Agricul- 
tural chemists during this time have been experimenting with new sub- 
stances to be used as manure, eitber singly or as compost ; their theories 
and views, as interpreted by Dr. Antisell, of this De})artment, are here 
presented. The high price of guano, and the knowledge that the sup- 
ply of this substance from the present source nnist in a few years be ex- 
hausted, have influenced manufacturers to flood the market with all 
kinds of manufactured fertilizers, many of which are of little value, 
and the most of them but poor representatives of what they purport 
to be. The overwrought and exhausted condition of many lands in 
Europe on the one hand, and the necessity for raising a sufficient food 
supply for an increasing population on the other, have produced in 
some localities, and may shortly produce in all, an agricultural crisis, 
for which at present there is no remedy. The problem is, how to make 
the land produce abundant and continued crops without increasing the 
cost of food produced. This question presses very strongly on Gre^at 
Britain and France. While the former by manufactures and commerce 
can stave oft" the crisis Ibr a time, France, with her legion of small land 
holders, and no colonial market for manufactures, is more rmmediately 
dependent on the soil for the support of her population. Althongh our 
country is differently situated, and the " struggle for life" among our 
poorer' population is not so severe as in Europe, the consideration of 
this' question of obtaining fresh supplies of manure is of material inter- 
est to our people. What is the manure of the future to be'^ This 
question is to be solved within a few years. In old times, letting the 
land lie fallow restored it to fertility ; but then the population was small, 
and the cultivation of a few acres more or less was not felt; now, as 
the population increases and land becomes occupied, fallowing must be 



PRESENT THEORY AND PRACTICE OP MINERAL MANURES. 429 

abandoned. Tull and Bu©l believed in deep cultivation, as enabling the 
soil to produce krger crops by supplying food more abundantly to the 
crops, and so it did } but it was costly and advanced the price of food, 
and after a while the ground would bear no more deep cultivation, not 
yielding an increased return commensurate with the increased labor. 

Yon Thaer in Germany and Boussingault in France were the ablest 
supporters of the view that organic matter (chiefly vegetable matter 
decaying) is the great pabulum of plants, and, if this is in sufficient 
amount in the soil, crops will grow luxuriantly. But even with abund- 
ant supplies of humus, as this vegetable matter is called, in the soil the 
ground deteriorated, less weight of roots and grain was raised, and the 
land becalne exhausted, or sick of the crops, as it is sometimes said. 
Then followed the belief that farm manure, the excrement of cattle and 
horses and the waste of fields, is the true fertilizer, and that if it is ap- 
plied to the soil in sufiacient quantity all crops will grow and produce 
abundantly. This belief now holds firm possession of the minds of the 
agriculturists of Great Britain and the United States, and the agri- 
cultural logic in a circle, heard in the after-dinner speech at the Farm- 
ers' Club, expresses it forcibly: — ^The more manure the more roots, the 
more roots the more cattle, the more cattle the more manure, and the 
more manure the more roots, and so on. It is very difficult to make the ag- 
riculturist see the error in this argument, or to con vince him that every- 
thing that passes through the body of a four-footed animal is not manure 
or food for plants. Nothing of late years has more fally demonstrated 
the fallacy of depending upon farm manure as the only and sufficient fer- 
tilizer for farm crops of all kinds, than the experiments of Georges Ville, 
carried on near Paris during the past ten years, and, although but little 
has been heard of them outside of that country, they have taken a deep 
hold on the public mind in rural France, and therefore deserve to be 
brought fully before the farmers of this country. While Liebig has 
demonstrated that barn-yard manure is the most complete of all natural 
manures, as they may be called, he has also shown us that it does not suf- 
fice to restore to the earth all the substances which have been abstracted 
from it, because the manure is made only from the straw and the resi- 
duum of the food consumed by cattle, while a large portion of the grain, 
the live cattle, and the wool of the flock, is sold off in the market, and 
returns nothing to the soil. Farm-yard manure, therefore, will not 
wholly suffice as a fertilizer, and the necessity for complementary ma- 
nures arises ; that is, the use of chemical substances which shall supply 
those mineral elements which have been abstracted, and are not in the 
barn-yard manure. Perhaps too much reliance has been placed upon the 
use of farm manure alone as the only fertilizer necessary. It is dif- 
ficult to make American farmers think otherwise, and if the experiments 
and results given here should shake their faith and sole dependence on it, 
some benefit may accrue from this presentation of tue subject. Liebig 
uses the following strong language in reference to the experimental 
farm at Hohenheim : 

The liistory of the farmin«j at Holioulieim is particularly worthy of attention. U}> 
to 1864 the directors placed at the head of the establishment were what people called 
practical men ; that is to say, the management of the farm was intrusted to agricultur- 
ists, who knew how to work the soil with profit, meaning by this vford profit the 
amount of money got out of the earth, without reference to the condition in which the 
earth has been put by this so-called profitable farming * * * At Hohenheim 
Ljomplete accounts are kept of the yearly yield, and the results of successive years give 
ao uncertain reflex of the condition to which the soil is reduced. According to the 
rules adopted in the management of this farm, it was necessary that the conditions of 
fertility should be found perpetually in the soil, which should have been inexhaustible. 
A-Ccording to these principles, success should solely depend upon the skill and dexterity 
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of maD, and consequently it was regarded as useless to eurploy manures drawn from 
other sources. The Hohenheim managers drew from their lands Jargo supplies, but 
took no care to compensate the soil by imiiorted manures. But it soon appeared, and 
in an alarming manner, that their skill, so highly prized, had lost its power over these 
fields. So long as the soil remained rich, it reciprocated the care bestowed upon it; 
but, when it became poor, appeals were in vain. The directors imagined that it was 
nature that had changed; that climate and season, before so favorable, had become un- 
accountably hostile to their efforts ; nevertheless, and as if they thought that farm ma- 
nure produced crops, and that they only wanted this material in order to obtain better 
harvests, they sought to remedy the evil by making a larger quantity of farm-yard 
manure, which they were able to do. During the years 1832 to 1841 they employed at 
Hohenheim only one-fifth of the farm-yard manure, and yet obtained from the same 
amount of land under cultivation 20 per cent, more corn than in the years 1854-1860. 
It is easy to understand this decrease. By the sale of cereal produce, the fields of Ho- 
henheim lost, between 1821 and 1860, 108, 000 pounds of phosphoric acid which had not 
been restored ; the absence of one of the elements which are specially essential to the 
production of wheat became very conspicuous in the diminution of the harvests. To 
keep tie harvests consfcantly to the same level, it would be necessary to give to tho 
fields of Hohenheim 396,000 pounds of bono dust ; so the working of the Hohenheim 
lands, being considered a model of excellence and recommended for imitation, 'has 
proved very clearly that when nutritive principles are carried off tho farm, and no 
compensation is given to the land, the soil, however good, will, little hj little, lose its 
productiveness.* 

Almost daily in tlie agricultural journals we read of experiments made 
with chemical manures, and the terms chemical manures and comple- 
mentary manures have become stereotyped phrases, unknown thirty or 
forty years ago. In fact it was not known then how plants grow, or 
what they feed on. It only needs a slight glance back to the opinions of 
the guiding spirits in agricultural progress to ascertain how vague and 
unsatisfactory was the information on mineral substances as food for 
plants. While we are yet in much obscurity in regard to plant food, we 
are still far beyond the first and second quarter of this century in our 
knowledge of the wants of growing plants. Sir Humphry Davy was much 
in advance of his time on notions of agricultural chemistry, yet even he 
had very vagne notions on the relation which the mineral matters of 
the soil bore to the growing plant, and his idea of a manure was that it 
should be of an animal or vegetable natnre. In his first lecture he says: 

Plants are found by analysis to consist principally of charcoal and aeriform mat- 
ter/' and that the principles which they yield, on burning or distillation, were derived 
from elements which they gain either by their leaves from the air or by their roots 
from the soil. All manures from organized substances contain the principles of vegeta- 
ble matters, which, during Y>ut;refactiou, are rendered either soluble in water or aeri- 
form, and in these states they are capable of being assimilated to tho vegetable organs. 
No one principle affords tho pabulum of vegetable life ; it is neither charcoal ugr hy- 
drogen, nor azote, nor oxygen alone, but all of them together in various states and 
various combinations.'' 

Here, while he enunciates broad principles truly, he narrows the nu- 
trition of the plant to carbon, hydrogen, azote, and oxygen, and their 
combinations as the essential necessities of a manure, and says that veg- 
etable substances decomposing are the true manures, because they yield 
these elements. When he treats of gypsum, alkalies, and saline sub- 
stances, or sim{)le manures, as ho calls them, he says their action is very 
obscure, and likens them to condiments or stimulants in tho animal 
economy, which render the common food more nutritive, but never states 
that they are the food of x)lants. He approaches closely to Lie big's 
idea when he alludes to the operation of the true alkalies, whoee mode 
of action he thought was most simple and distinct. He says: "They 
are found in all plants, and may, therefore, be regarded as their essen- 
tial elements.'^ But he loses this idea and adds, "they may be useful in 
introducing various principles into the sap of vegetables which may be 
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subservient to their nourisliment." Chalks, marls, and powdered lime- 
stones were, in his view, only amendments to the soil, and not any ma- 
terial which could supply needful food to plants. He writes: "They act 
merely by forming a useful earthy ingredient of the soil.'^ Thus Davy 
gave the stamp of his genius to the extension of the idea that manures 
are improvements or amendments to ground in the first instance, and 
that their value as food materials to the plant is only secondary. 

Jethro Tull was the first writer who brought forward the idea that 
minute earthy particles supply the whole nutriment of the vegetable 
world. He anticipated Liebig in the grand idea that the mineral mat- 
ters of the soil are the food of plants 5 but his notion of manures was 
that they act in no other way than in ameliorating the texture of the 
soil ; that in fact their agency is mechanical. "All sorts of dungs and 
compost," writes Tull, "contain some matter which," when mixed with 
the soil, ferments therein, and by such ferment dissoh^es, crumbles, 
and divides the earth very much. This is the chief and almost the only 
use of dung, for, as to the earthy part of it, the quantity is so very small 
I that, after a perfect putrefaction, it appears to bear a most inconsider- 
able proportion to the soil it is destined to manure, and therefore, in 
that respect, is next to nothing." This view of Tull, which was first 
I published in 1753, was given out when he was unable to support it by 
j any experimental proof; and the idea, therefore, fell lifeless, to be re- 
[ suscitated by Liebig, with the many proofs which he adduced. 

]N"early thirty years ago Liebig pointed out that farm-yard raanui^e is 
not indispensable ; that it may be successfully replaced (although not then 
economically) by the employment of A^arious substances of mineral ori- 
gin, bodies containing nitrogen and those devoid of that element, se- 
lected from those which can yield to jolants all the constituents which 
j they need for development. Since that time the experiments of Kuhl- 
1 mann, and subsequently those of Boussingault, Barclay, Hannan, Gil- 
i bert and Lawes, Schattenmann, Turner, Wilson, and others, have con- 
I firmed the views of that great chemist, and demonstrated the special 
fact that nitrates and ammonia salts are able to supply to the soil all 
the nitrogen necessary to endow it with fertility 5 and finally the more re- 
cent results of Georges Ville prove that these nitrates and ammonia 
j salts, united with phosphate of lime, with potash salts and gypsum, are 
sufficient to replace farm manure where it cannot be supplied. 
1 It will be seen in this summary that no mention has yet been made ol 
liumus^ or the decomposed vegetable matter of varied composition known 
under that name. Boussingault, in his work, Rural Uconojny^ treating 
of the rotation of crops, (Chapter 7,) gives his view as to what the food 
of plants consists of: "It is known that the atmosphere and the organic 
matters diffused through the earth concur simultaneously to maintain 
the life of plants, but how far each contributes is undeteraiined 5" but 
of the real practical value of humus he had no doubt. Some of Liebig's 
strongest efforts were dii^ected to show that it may be dispensed with as a 
food of plants, and consequently as a manure; and the experiments of 
Gilbert and Lawes and of Ville seem to show that humus is not abso- 
lutely necessary as an amendment to land ; yet, after the lapse of twenty- 
nine years, the statement of J. W. Johnston, of England, as to the im- 
portance of humus in the soil, is as true now as then : 

It is consistent with almost miivei^al observation that the same soil is more i)ro- 
ductive when orejanic vegetable matter is jireseiit than when it is wholly absent. In 
fact, humus acts in a v/ay so different from the chemical substances which Liebig and 
others have shown may be substituted for it, that it cannot bo fairly estimated when 
contrasted with them. Humus gives physical qualities to the soil which cannot be 
bestowed by any of the food materials -of iilants. It places a soil in relation with the 
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forces of nature, with lieat, light, electricity, and with cne^'^f?/ generally — with that form 
of it called vital force — and thns regulates the rate and mode of growth m a manner 
wholly unknown to mere chemical food elements. Thus, humus retains the moisture 
in a soil ; by its slow decomposition it evolves heat, and raises the temperature above 
that of land^^not supplied with it. Thus heat and moisture are gradually offered to the 
growing vegetable germs. By its darker color it absorbs the solar heat, which is for a 
time retained, and is therefore converted into energy or vital power by the presence of 
humus. A gentle development of carbonic acid takes place, whiciEi, dissolved and 
retained by the moist humus, dissolves phosphate and carbonate of lime, and renders 
even alkaline soils more readily soluble. And further, this carbonic acid decomposes 
the double and trisilicates in the soil, liberating the siMca in a finely-divided and solu- 
ble form suitable for the growth of cereals. 

This is a long list of properties dependent upon the presence of humus 
in the soil, which are too much overlooked by the upholders of the 
mineral-manure theory. 

When we acknowledge that to Liebig belongs the idea of employing 
mineral agents to increase the fertility of soils, it must not be forgotten 
that marling lands, or applications of lime carbonate, is not new, and was 
practiced long before the birth of that illustrious chemist. Plaster or 
gypsum was similarly applied by our own Franklin and others the lat- 
ter half of the last century. So also the use of common salt, bone-dust, 
and even guano, is little else than illustrations of the practice of supply- 
ing mineral principles to the soil. These were applied from some vague 
knowledge that the land was somehow benefited by their action ; but 
the idea of a mineral food for plants — the "mineral theory" as it is 
termed — and its application to practice dates no farther back than 1839, 
and justly belongs to Liebig; yet the first essays in this direction were 
little else than failures. Liebig believed that rain-water carried off 
much of soluble saline matter from the land, or sweeps it down into the 
sub-soil out of the reach of any but the deepest-rooted plants. He 
thought also that, as cereals require alkalies and silica, it would be best 
to supply these after they had been fused together, as occurs in glass- 
i'actories, so that they might very slowly decompose, and keep up a 
gradual but moderate supply of the necessary mineral food. He alludes 
in the chapter on soils in his Agricultural Chemistry (1840) to the ash of 
straw from the bake-ovens of Hesse, and to the use of soluble glass as 
a mode of giving both alkalies and silica to plants. He writes : 

A compost manure, which is adapted to furnish all the inorganic matters to wheat, 
oats, and barley, may be made by mixing equal parts of bone-dust, and a solution of 
silicate of potash, (known as soluble glass of commerce,) allowing this mixture to dry, 
and then adding ten or twelve parts of gypsum, with sixteen parts of common salt. 
Such a compost would render unnecessary the animal manures, which act by their in- 
organic ingredients. 

Here is the idea of replacement of organic by mineral manures, which 
lies at the bottom of the system of modern manuring. 

Liebig's fear of exhaustion of soils by rain-water or drainage carrying 
off soluble saline matter proved to be groundless ; for Way showed that 
arable land, by virtue of the clay which it contains, possesses a remark- 
able absorbing power, rendering it capable of appropriating and fixing 
within its particles the important saline matters and nitrated compound 
suitable for vegetable growth, presented to that clay by the water hold- 
ing them in solution. Liebig's fear of lixiviation of the soil jvas ground- 
less, and a growing appreciation of this circumstance — the absorbent and 
retentive power of saline matter by the clay in a soil — led Kuhlmaun, 
Boussingault, Gilbert and Lawes, Yoelcker, and above all, Georges 
Yiile, to adopt with marked success the employment of various saline 
matters as substitutes for farm-yard manure as a fertilizing agent. 
Hence to the idea of "mineral theory'' is now superadded that of 
" chemical manures," It is, however, to the exertions of Ville that the 
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subject of special mauures has received «o much attention of iate j for 
which exertions he has been rewarded with the i^osition of extra pro- 
fessor fprofessetir'administrateur J iu the Museum of ilTatural History in 
Paris, where he delivers a course of lectures annually, and subjects 
his theories to iiractice on an experimental fann at Vincennes, estab- 
lished by the Emperor upon land adjoining' the imperial farm. This 
farm occupies a j^urfaco of three hectares,* divided into five parallel 
lots, each of which is subdivided into twenty -four parcels of land. The 
manures are made with chemically pure ingi-edients, representing the 
constituent minerals of plants. Operations were commenced here by 
Ville in 1860, the results of which constitute the theme of his yearly 
lectures in the museum. Tbe principle at the basis of his experiments 
is to supply as nourishment for plants those principles or salts which, 
according to analysis, are a part of their composition, and tlierefore arc 
necessary for them 5 and as the species of plants may be nunibered by 
the thousand, the manure or mineral supply must vary accordingly. 

The rule of this modern school, headed by Liebig, Lawes, Voelcker, 
and Ville, is, therefore, to supply to the land more phosphate, more 
potassa, and more lime than the harvests remove from it j and, according 
to the statement of these analyses, to furnish those' elements which 
roots need and absorb. The rationality of the theory v-iiich underlies 
this rule ought to recommend it to public favor. It is only necessary to 
know beibrehand what mineral element a plant requires, and it would 
appear at first sight a very simple matter to have this question deter- 
mined. All our common crops of food for man or cattle have been 
analyzed by accurate and reUable chemists. Select one of these and 
adopt it as the, standard. But in looking over the several analyses of 
any simple plant, made by different chemists, we do not find that uni- 
ibrmity of results which is desirable to render them reliable as exact 
statements. The substances present are found to differ very consider- 
ably in their nature, as well as in amount, and we have learned that 
some of this difference is due to varieties of soil, some to differences in 
the manure, and some to changes of climate and season ; that is to say, 
to greater or less continuance of solar heat and varying amount of 
rain-fall. A plant is, to some extent, like an animal ; if plenty of food 
is supplied it will take up more than it needs ; and if there is a defi- 
ciency of one element it will take up another to supply the vacancy. 
Here, then, is a difaculty at the outset 5 how much of the quantity taken 
up is the proper vsura lor healthy existence, and how much is superfluity ; 
and, since the elements vary in their nature, as found in plants grown 
in two localities, we arc considerably in the dark as to which is the 
necessary and which the complementary element. We need greater 
*3xactness, and this we shall not attain until each plant is considered an 
individual requiring a certain amount of soluble food for its grgwth and 
development 5 until, in fact, wo treat it like an animal or man. Man re- 
quires, when of average weight, (110 pounds,) thirty ounces avoirdupois 
of solid food daily, one-fifth of which, at least, should be albuminous and 
four- fifths amylaceous; about sixty grains of salt, and four pints of 
fluid. Just such a formula is necessary for each species of plant, and in 
order to obtain it exactly we have, by experiments yet to be made, to 
determine the essential and the supplementary food of the species. We 
kuow that soda will replace potash, and that magnesia may replace 
lime, but we do not always know under what circumstances and how far 
these aliments best subserve the ends for whicli we grow the species. 



28 A 



* Hectare, 2.4711 acres. 
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Extended analyses of American food crops are needed, for those made 
in one country eannot be made a rule for another country, where lati- 
tude, solar heat, and meteorblogic influeaces are very different The 
plant differs from the aniinal in this : the animal heat is developed by 
changes within the animal, and the latter is nourished and developed 
in proportion to that tmternal temperature, the sources of which are 
witlim; in plants the sources ^LvewitJiout The chemical changes which 
are continttally going on in the growing plant are of that smaller 
amount which is not sufficient to increase the temperature of the plant j 
the energy displayed in the growing plant is expended in the formation 
of lignine, starch, gum,, sugar, and proteine bodies, and in the e\-olution 
of carbonic acid and other gases, and thus none of it appears to tccmn 
the plant, except in those rare . instances of intlorescence in a few spe- 
cies. It is the external temperature wliick warms the })lant; and, as 
the solat heat augments or lessens, so do the physical processes of os- 
mose absorption, selection, &c., proceed with more or less energy as the 
external heat varies. Hence, before we can give a ibrmula for what plants 
need, it will be necessary that a ]argc uumber of chemical analyses 
should be made. The teachings of Liebig have been carried into' ex- 
perimental practice in France, by Yille, who started with the idea that 
the mineral elements of the soil are the true and only food of plants ; 
and, if these mineials are not present or in sufiflcient quantity, they 
must l^^^ therefore, must be chiefly mineral. 

Tp)0SE^p3^n this pt^^ a few preliminary observations should hero be 
pi?esi&ntef3. The elementary forms of matter which plants require are 
narrowed down to fourteen, four of which are organic, aud ten mineral 
or inofganiCj viz, carbon, hydrogen, oxygon, and nitrogen, organic ele- 
ments which represent ninety-five parts in a hundred of tlie (tompositiou of 
plants; phosphorus, sulphur, chlorine, silicium, iron, manganese, lime, 
magnesia, soda, and potassa, mineral elements, rarely exceeding Ave 
per cent*, but they are necessary and must be present. The organic 
elements are supphed as follows : the carbon chiefly by carbonic acid, 
partly by humus in the soil ; the hydrogen and oxygen by water, (rain,) 
and the nitrogen by the nitrogen and the ammonia in the air, and by 
ammonia and nitrates in the soil. 

ihe ihorganic elements, ten in number, are not equally absorbed by 
plantsi some of them in so very small proportion that all soils are 
amply supplied with them ; such are sulphur, siliciuin, manganese, and 
iron. In iactf of thQ whole series of elements, organic and inorganic, 
only four need to be added in quantity as a manure, namely, nitrogen, 
phosphoric acid, (phosphorus,) potassa, and lime. The phosphoric acid 
may be supplied by bones, apatite, phosphorite, coprolites, fossils, marls 
and remains, and greensand. The potassa from the primary or crystal- 
line rocks, as the granites and feldspathic rocks, which constitute chains 
oimpuntains, and yield 10 to 15 per cent, of jiotassaj from sea water, 
j^hich, in defect of other sources, may, by Balard's process, have its po- 
ta^$% extracted ; and from saline deposits rich in potassa, such as those 
aJi iStassfarth in Frussia, The lime from the usual sources of gypsum, 
ma^lsy ilmestones, and other calcareous substances. Out of compounds 
cd^tahRing these four elements, Yille forms his manure, which, because 
it supplies all that is needed, is termed by him the "complete manure," 
{mgrms mn^Ui.) ; The proportions in the complete manure are : 



, * - . - Poumlu. Oftiieies, 

: $|teypho , 8 14 



PRESENT THEOEY AND PRACTICE OJP MINERAL MANURES. 435 



Bulpliato of aijiijiouiii. 
Sulphate of limft 



Pounds. Ouucos, 

5 9 
(> 10 



8 



This corresponds to .1,2 kilogTairm/^' Frencli weight, costs tliree francSj 
and is recommended for an aret of land. All these substances may not 
be wanting in the soil, nor be ntieded by the crop ; hence any one or 
more of them may be omitted, still preserving- the formula with the re- 
sidual components. For example^ there is the manure without potassa, 
in which, is simply omitted the amount of nitrate of potassa ; the manure 
without phosphate, in which is omittedonly the superphosphate of lime; 
and so of the remainder, which class he calls iMomplete manures. Tlie 
tenn complete^ as applied to a manure which is intended to contain only 
four out of fourteen necessary elements, is very inexact, and calbulated 
to throw discredit on the eli'orts of Ville, No doubt many lands aie 
rich enough in sulphates, chlorides, magnesia, and iron not to need 
those matters wMcUTillc neglects to supply, but that does not lessen 
the necessity for a complete manure containing everything which fhe 
crop requires ; with less than that it is incomplete, as is his second class. 
Ville has applied his manures, complete and incomplete^ with results 
which seem to support the views of the school of Liebig, 

The experiments of Kuhlmann, published la 1843, and confirmed by 
subsequent- trials of other agricultural inquirers, liave amply proved 
that ammoniacal salts and salts of nitric acid (nitrates of alkalies) fur- 
nish nitrogen as abundantly and rapidly as do the nitrogenized princi- 
ples in farm manure, and that they may be used when ammonia is 
needed for a growing crop. 

Ville has ingrafted on his practice of manuring the idea that ni- 
trogen may be assimilated by vegetation under three forms : 1. In 
the state of ammonia or its salts; 2. In the state of a nitrate; 3. 
In the state 'Of gaseous nitrogen from the air. Ea^h of these three 
forms presents advantages to certain species. Thus the ammonia for 
wheat, the nitrates for beet-roots, and nitrogen in \U gaseous form for 
leguminous plants, as clover ; so that the amount and the form in which, 
the nitrogen is supplied may vary with the crop. The sulphate of 
ammonia and the nitrate of soda are the only two salts which can be 
used economically. The sulphate of ammonia yields 20 per cent, of 
nitrogen, and the nitrate of soda 15 per- cent. On account of their con- 
centration and ready solubility, they require to be mixed with four or 
live times their weight of line dry clay or mold; animal debris may 
replace these salts. By their slo^v decomposition a loss of ammonia 
occurs equal to 30 per cent., which escapes into the aii* as nitrogen gas, 
a loss which happens with farm manure. On a hectare of land in 
wheat, those manures ^vero api>lied with the tbllowing result, the weight 
of grain being in hectoliters :|: 

With eompletc ruaiuuo . . . : * 31) Lcctolii.tirjj. 

Witii camxjietc maiim-opvititout iiino 37 " 

WitlL cyrig)leto maaurtt, \vlthoiit j^^^ ^ J^rf '* 

With coixipletfcj mamir(>, without phospliato , . - 'i^ '*' 

With coujx>iBte rnauure, wrthoiit nitrogen , IIJ ''\ 



This soil already contained, in 100,006 parts, 984 parts c^' lime, 58 of po- 
tassa, and 45 of phosphoric acid. 



Laud "Without; inanure 



11 



' .ICiJogi'a:jiJ, 2,2047:57 piouiuls. t Are, 6.0247 acre, or IIO.C) S(iiiaro yanly. 

i. Hoc tonter, y.8a7tj^ bushels. 
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In the Departmeut of Somme an experiment on beet-roots afforded, 
(according to E. Marcliand^ in the Memoirs of the Imperial and Central 
Society of Agriculture of France, 1866,) in roots : 

Witli 50,000 kilograms of lai'in inauuro 35, 000 kilo>^rams. 

With complete man are , , - . 5.1 , 000 

With complete manure, without lime 47, 000 

With complete manure, Avitliont potasBa 4*2, 000 

With complete manure, without iihosphate ^^7, 000 

Witl'i complete man ure, without uitrogea . . 3G, 000 

Laud without manure 25, 000 

These results accord with the preceding. 

An experiment made within the tropics, at G-uadeloupe, on the sugar 
cane, yielded per hectare of canes, stripx>ed of leaf— 

With complete mauure . - . - 57, 600 kilograms. 

With complete mauure; without lime nO, 000 " 

With coaiplete mauure, without potasli 35, 000 " 

With complete manure, without phosphoric acid 15, 000 ** 

With complete manure, without nitrogen 56, 000 " 

Land without manui'o 3, 000 

This last experiment points to land already endowed with enough of 
assimilable nitrogen, but demanding the active intervention of potash 
and phosphoric acid to give abundant harvests. 

By subjecting small plots of land, as specimen types of extended eid- 
tivation, to trial essays, Ville easily arrived at the power of production 
of the land and its particular need of each fertilizing agent to put it in 
a condition to yield full crops. This, in fact, is what is going on every- 
where in Germany at the various agricultural experimental farms, fver- 
sueh-stationm,) ■ The repetition and extension of the plan might be a 
duty of the agricultural colleges of this country. That Yille has dis- 
tJinced all other experimenters in showing the particular value of 
each mineral salt in increasing the produce of the land, there is no 
doubt; and E. Marchand attests the value of the iufluence of Ville^s 
teachings upon various soils of S'rance. In the Department of Drome 
a rocky hillside was grubbed for experiment, and it gave, without ma- 
nure, 2J hectoliters of wheat — scarcely the seed used. With the spe- 
cial wheat manure, it yielded 30 hectoliters. Ville's formula for this 
wheat manure is : 

Kilograms. Value in frauc8. 

Acid phosphate of lime,------ 600 , 96 

Nitrate of potassa , , 400 248 

Sulphate of ammonia 255 102 

Sulphate of lime — . . . 350 .7 

Total cost 453 

In Champagne, uncultivated land, not worth 170 francs the hectare, 
yielded, with 1,200 Idlograms of this special manure, 33 hectoliters of 
wheat; with 100 cubic meters* of farm manure, it produced only 13 
hectoliters. Land producing without manure only 2J hectoliters of 
grain, igave 8 hectoliters under the influence of 40,000 kilograms of 
good farm manure, and 28 under the intuence of the wheat manure. 
Massoh and Izarn, at Evreux, produced, with the complete manure, 40 
heotpliteirs of wheat, when, with 30,000 Idlograms of manure, they ob- 
tained only 19 hectoliters. Land producing 8,000 kilograms of potatoes 
f^wheh ma 35,000 kilograms of ba-rn-yard manure, gave 16,000 

kilograms, or, exactly double the product, with the complete manure. 

" ' " \ ' ' ' . ' *.Meter^ 1.09363 yard in length, 
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A document publislied by the Central Society of Agriculture of Bel- 
gium describes a piece of land of a sugar plantation iu the Commune 
of Vis6 (Province of Liege) which had become so beet-sick that neither - 
manure nor rotations could produce any root fit for manufacture. This 
piece was divided into two portions, on one of which Yille's chemical beet 
manure was used, and on the other a strong supply of good farm manure 
was applied. During the early growth the difference was so apparent 
as to astonish the wo;rkmen. At the harvest 39,520 kilograms of uniform 
ejtcellent roots were taken off the Ville portion, while from the bam- 
manured piece only 18,200 kilograms of inferior, stunted roots were 
obtained. It would be easy to multiply the recital of results made 
in different parts of France, all showing the real value of these mineral 
manures. 

To obtain the utmost value of eauh mineral in the manure, Ville 
modifies his formulas. Thus, in a four-year shift, comprising the rota- 
tion of beets, wheat, clover, and wheat, he prefers to employ each year 
the following manures : 

Fiist year, lieet root : Acid phosphate of lime 400 kilograms ; nitrate of potassa, 200 
kilograms j nitrate of soda^ 400 kilograms ; sulphate of lime, 300 kilograma. 
Second year, wheat : Sulphate of ammonia, 300 kilograms. 

Third year, clover : Acid phosphate of lime, 400 kilograms ; nitrate of potassa, 200 
kilograms } sulphate of lime, 400 kilograms. 
Fourth year, wheat : Sulphate, of ammonia, 300 kilograms. 

The whole cost of these manures in Prance is 770 francs, equal to a 
yearly outlay of 192 francs 50 centimes. We watch with intense inter- 
est the working out of this agricultural problem in France, as it involves 
two very important considerations, namely: 1st, The use of chemical sub- 
stances as manures, given in exact weights and in variety suitable for 
rotations; 2d. Of the sole dependence upon these to the neglect, either 
partial or total, of the use of bam manure, and of a supply of vegetable 
matter in the soil. 

Two questions force themselves upon the consideration of those who 
look on this French experiment, viz : 1st. Can land be treated indefi- 
nitely to raise crops by the use of chemical manures alone? 2d. Is it 
advantageous, in a financial or economic point of view, to employ 
chemical manures 1 The first question is one which no argument can 
decide ; it is one to be settled by repeated experiments. If solved in the 
affirmative, it is a very important step in advance in practical agricul- 
ture. The second question can be decided much sooner. There are, 
already, warning voices raised from different localities in France that, 
with the present prices of chemical substances, these mineral manures 
cannot compete with those of the farm-yard. In that country ammoni- 
acal salts cost 2 francs the kilogram; insoluble organic matter, 1 franc; 
insoluble phosphate, 25 centimes; soluble phosphate, 75 centimes; 
potassa, CO centimes ; pure lime, l| centime ; aiid Peruvian guano 33 
centimes the kilogram. Whenever chemical manures exceed the pre- 
ceding rates to any extent, they will cease to be remuneratively 
employed. A little time will settte this question, also. Meanwhile, the 
well-known fact of soil exhaustion is apparent, and we should take to 
heart the following language of Liebig : 

Tho Tisible, griadual deterioration of tho arable soils of most civilized cnuiitrifts can- 
not hut command the serious attention of aU mm who take an interest in the puhlio 
welfare. It is of the utmost importance that we do not deceive onrseives respecting 
the danger indicated hy these signs as threatening the foture of populations. An im- 
pending evil is not evaded by denying its existence, <3r shutting our eyes to the signs of 
its approach. It is our duiy to exa-mme and appreciate the signs. If the source of the 
evil IS once detected, the first step isi thereby taken to remove it forever. 
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We are in the transition state of agricultural theory aud practice^ we 
may at present believe that Liebig and Ville and Lawes have nnder- 
ostiraated the value of hiimiis and of barn-yard manurej and have over- 
estimated those soluble saline preparations which Ville-s Obemical 
manures contain 5 but these men are still working out their problem, 
and if Buccesstul in proving their position they will liave dashed our 
idols t>o tbe ground, and. as converts to the new faith we sball have no 
desire to raise tbem. The science as well as the practice of agriculture 
is progressive. 



QUERENT FACTS IN AGRICULTURE. 

FERTILIZERS. 

AlamfaoUiredfertiUzerfi at the S(mik--'A letter to tlio DepaTtment from 
Mr. Lawrence Sa-ngston, })resident of the Maryland Fertilizing Company, 
of Baltimore, Maryland, gives some idea of the extensive use of manu- 
factured fertilizers at the South. He states tliat during about four 
montlis from December, 1S69, to April, 1870, .'^0,000 tons of ma.mifaet^red 
ffirtilizers passed througb Oharleston. over the Soutli Carolina Bailroad, 
about one-half of wbich was manufactured in that city. During the 
siame period the Geo^ Bailroad carried from Savannah 47^000 

tottS : 'i^M abdilt 25,000 tons were forwarded from other ports in Georgia, 
Sblith OaM ]S"ortli Carolina, making a total of 102,000 tonR^ 

bearing a valuation, at points of delivery, of $7,000,000. 

A large number of companies and individuals, near Charleston, South 
Oaroh'na, are engaged in mining and preparing (irude phosphates for ship- 
ment. Mr. gangstion says : " ^he South Carolina, phosphates are fa.st sap- 
planting those of the West Indies. Being similar to the ordinary bones 
or bone-asb of commerce, tliey dissolve more easily and in weaker acids 
than the mineral or volcanic phosphates of the West Indies, and their 
comparative freedom from iron or alumina enables the manufacturer to 
produce a better article at no greater cost. They are nsed exclusivdy 
in tile Charleston manufactories, and in fully thr(3e-fourtlis of those in 
the Hortiiern States they are used wholly or in pa.rt. iSTearly every skip 
loaded at Gbarlestou with cotton for Europe takes two to three hundred 
tons as dea d weight 5 and occasionally entire cargoes are sent to Engl^ind, 
Scotland, aud Ireland. Large orders for France and Germany wete 
tinfilled at the commencem<3nt of the European war, A recent Spanish 
paper states that— 

There is about to "bo limit; in Valencia an cstaMisUmewt for tlio maanfaehirc of 
^'inincrs' artiiicifil guaiio." This lie W product, which is composp4 of South, Carolina 
phosphatiiVdcposits, subjectecl«'to a treatment, of Riilphnrio acid nnd sal ammoBiac, i.s 
defttincfl to becomo a ibrmidable riyal of the Peruviai). gnano, Jarj^o qiinntities of 
tvhich m'o consumed in that province. 

■SldprnenU of fertiUsers from CUca^o,^A. recent statement of tlie 
atribiints of manufactured fertilizers shipped soutli and east from 
Chicago dtuing several years paat sliows the annual average to be 6,000 
tons, "The material from which tliese fertilizers are manntactnred is in 
very larg0 proportion furnished hy the slaughtering cstablislnnents of 
.■#at eity:: ' ■ 

Imi^orts of^uam, — ^The first cargo of guano imi>orted into this countiy 
-^m ree^&iv^d iibout a quarter of a century ago. The demand gnsw 
fi^ June SO, 1848, tiie receipts amouiit^l lx) 

1,01s 'tdn^, iitcreasiiig ia the Wowing year to 21,243 tons. Baring the 
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ten years ending June 30, 1860, the total importy of guano into tlie 
United States amounted to 842,787 tons ; tlie amount reexported during 
the same period being 71,788 tons. The imports of 1854 and 1855 were 
exceptionally large, in the former year reaching 175,849 tons, and in 
the latter year 173,901 tons. The following is a statement of the 
amounts of guano imported into the United States during the decade 
ending Juno 30, 1870, and the amounts reexported during the same 
period : 







1 

IMPORTED. I lIl^ijXPOnTKD, 
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387, 5«5 


'5.992,325 


15 46 


77, cm \ 

i 


4, 448, 427 


57 25 



The import values, of course, represent tlie cost in the countries from 
which guano is received. The Peruvian Islands Jiave afibrded the chiet 
supply the British West Indies ranking next in importance as a source 
of supply during the last ten years. During the years 1867-'70, besides 
the reexports <above stated, there were also exported 3,755 tons, valued 
at $86,610, the product of territory of the United States; and in the 
years 1869-70 there Avere received 32,690 tons, valued at 8045,717, the 
jiroduct of islands, &c.,belonging to the United States. Such quantities 
as were received irom like sources in years previous to 1869 were 
merged in official statements of imports. A large proportion of the 
total receipts of the last five years has been absorbed in tlie manufacture 
of artiiicial fertilizers, but tlie use of guafio for this purpose is stilted to 
be now on the decline. 

Manufacture of hone meal At the New York Farmers' Club, in reply 
to inquiries concerning the supply of bones and the manutacture of 
bone meal and flour, Mr. J. B. Lyuian stated that in cities, on an average, 
the feeding of 20,000 persons turned out as refuse a ton of ra w bones 
daily, Hewark, New Jersey, has a population of 110,000, and sends six 
t/ons of bones daily, including heads and heels, from tlio butchers to a 
large bone-mill two miles distant. The bone-mills of our country are 
supplied froDi the large cities, and the bone refuse of 35,000,000 of niral 
and town population^is lost to the soil. In the cities bones cost $25 to 
$30 per ton. A good plan for a farmer wishing to obtain pure bone 
meal at a cheap rate is to contract with but<iliera, farmers, and hotel- 
keepers for supplies of rav/ bones, whicli should ih^st bo boiled for 
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grease iu t^iiik erected for tke purpose. Wlien taken from the tank 
the bones should be sorted, and the clean, firm shins of oxen and cows 
be sold at a good price — say $80 per ton — ^for the purposes of brush and 
button makers. The thin bones can be crushed to bone meal (or coarsely- 
ground bone) in a mill costing not more than a common bark-mill ] and 
this coarsely-ground material can be made quite line by sulphuric acid 
and water. The grease and choice bones will nearly repay the outlay 
for the mixed bones, and the cost of the manure will be substantially 
that of the acid, added to the expense of labor in boiling and grinding. 
Before, commencing operations, however, it would be well for the opera- 
tor to examine the working of some large bone-mill. In making bone 
meal, the bones are crushed by ii-on teeth or prongs arranged as va 
a bark-mill, and are then run through iiner teethl The production 
of bone flour involves a large expense. In this case two broad wheels, 
faced with the hardest ridged steel, revolve in opposite directions, and 
a stream of bone meal passes between the points of nearest contact. If 
the bones were put between flat stones revolving as in flour mills, suffi- 
cient grease and glue would be eliminated to fill the grooves, and the 
faces would slip. 

Leached ashes. — At a meeting of the Western Isevv^ York Farmers' 
Club, Mr. Quinby stated that he had used over ten thousand bushels of 
leached ashes in the last three years, and had found them good for all 
crops on a sandy or chestnut loam, and that he would cover his v/hole 
farm with them if he could get them. When put in the hill they started 
corn early and vigorously ; and when applied to wliccit, at the rate of 
two to three hundred bushels per acre, they had increased the crop lOi) 
per cent. They also i)roved to be an excellent fertilizer for clover. Mr. 
Collins stated that he had put leached ashes an inch deep on four acres 
of heavy clay land, and had obtained a fine crop of corn. The clay was 
rendered more friable and mellow. 

Marl in Mississippi, — Mr. J. P. Steele, of Savannah, Tennessee, states 
that thousands of acres of land in Mississippi, lying on or near the Mobile 
and Ohio Eailroad, underlaid with excellent shell marl, cropping out in 
the valleys, and only three to six feet below the surface of the ridges, 
can 1)0 bought for $5 to $10 an acre. A large portion of Northern and 
Central Mississippi is underlaid with this marl. • 

llic menhaden fisheries of Long Island, — Menhaden come in vast shoals 
in the spring of the year, into the bays at the east end of Long Island, 
for the purpose of spawning. At that stage, however, they are gene- 
rally in poor condition, and yield but little oil. They are not caught for 
food, but to be rendered into oil and manure. The number takeii 
during the season of 1869 is estimated at 07,500,000. In addition, 
the siiore seines and pounds took 5,500,000, of whicli more thnn 
one-half were sold to farmers, to be applied to the land for manure, 
while the remainder Avere taken to factories to be pressed for oil. Tire 
business of extracting the oil from the menhaden was commenced with 
the establishment of one factory, about twenty years ago. During the 
season of 1869 there were seventeen factories in operation, for a larger 
or smaller part of the time, on the shores of the Peconic and Gardiner's 
Bay. The capital invested in these factories, Avith the boats, nets, &e., 
is about half a million of dollars. Similar liictories have hmu estab- 
hshed in Maine, Ehode Island, Connecticut, Kew Jersey, and Virginia. 
During the same season there were over tl^iirty gangs of men, three 
boats to a gang, out in Peconic Bav, one of wliich made a catch of 
5,000,000 fish; the smallest catch was 500,000- the average, 2,500,000.' 
For a period of seven months, over one hundred vessels and upwards of 
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three himdred inen were employed in the bays. The oil extracted from 
the fish is used for various purposes 5 in dressing leather, in rope-walks, 
in painting, mixing with other oils, &c. The scrap is used as manure. 
Last season the product was 7,105 tons of manure, and 11,460 barrels 
of oil. ' 

Loss from exposure of mawre.— Dr. Mchols, of the Boston Journal of 
Chemistry, states that analyses made of manure taken from a water- 
soaked heap, and a similar quantity taken from the barn cellar, showed 
that the former possessed less than one-half of the money-value of the 
sheltered manure. 

Variation in the quality of guano,— In thirteen samples of Guariape 
Island guano, reported on by the British Board of Trade, the propor- 
tion of ammonia varied from 3.8 per cent, to 18.8 per cent. Farmers 
should carefully investigate the quality of the guano offered, before 
purchasing. 

ArtifiGialfertilizers in Gmnany.-M.v. W. O, Atwater, in an account of a 
visit to one of the principal agricultural regions of JSTorth Germany, 
states that wherever he went he heard complaints of the adulteration 
of artificial fertilizers, and of the immense amount of poor material 
palmed off on farmers. German as well as English and French agri- 
cultural journals are full of such complaints. At the agricultural 
experiment stations distributed throughout Germany, and supported 
partly by the government, and partly by agricultural societies, it is one 
of the duties of the chemists there employed to examine fertilizers. 
Farmers buy of dealei-s, who warrant the fertilizers to contain a certain 
percentage of nitrogen, of soluble and insoluble phosphoric acid, of 
potash, &c. Samples are sent to the experimental stations, and there 
analyzed, generally free of cost. If the fertilizer falls below the stand- 
ard, the dealer must make proper satisfa<ition to the farmer. By this 
method of test, an efficient check is put upon fraudulent dealing in fer- 
tili5:ers in the surrounding regions. 

FRUITS AND TEGETABLES. 

Fruit on the Illinois Central Bailroad.-^'M.T. Joseph F. Tucker, general 
freight agent of the Illinois Central Eailroad, informs the Department 
that there were received in Chicago, over that road, during the continu- 
ance of the strawberry season, from May 23 to June 9, 1870, 989,476 
pounds of strawberries | nearly 500 tons. The two days of largest receipt 
were May 28 and 30 5 eight car loads, or 101,571 pounds, being received 
on the former day, and nine car loads, or 115,830 pounds, on the latter. 
In 1869 the fruit business on the Illinois^ Central Eailroad, from Cea- 
tralia and stations south of that place, to Chicago, amounted, in a 
season of fifty-five days, to over 2,500 tons. 

Strawberries in Maine, — ^Mr, Israel Bemis, of Levant, Maine, during the 
season of 1869, raised, on twenty square rods of ground, 590 quarts of 
Wilson strawberries, which were sold at 21 cents per quart, amounting 
to $125 90. 

Easplerries in Western New Yorh—Mv. P. 0. Eeynolds, of Eochester, 
ITew York, residing four miles from Lake Ontario, states that a neigh- 
bor had two acresj from which he picked 9,500 quarts of Franconia 
raspberries. The fruit was sold in Eochester, and amounted to $750 
per acre. Had it been shipped to Kew York, the receipts would have 
been doubled. The Franconia raspberry in that locality gave a much 
larger yield than that of the Hudson Eiver Antwerp. 
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BlmliherHes in GeovguL-Mv. Van Bureiij of Clarksville, Georgia? 
says: 

The blackberry liero is one, of tiie greatest pests we haro to CDCouutcr ixi the culti- 
vation of our cropi^,| \t causes moro trouble and labor tlaan the vilest wGed that ever 
j^vfiw. The iVuit gTows vory largo, aiul tbero seem to bo two or three varieties. Any 
qnaTitity may be had frora .75 ceiit^ to $1 T)er bushel, aud sometimes for 3es3. I hnvti 
known them to be baulBd by the wagon-foad to distillcrios, and distiHed into brfwidy 
or other liquors. 

Banana aiUiire.--'The culti^ratioii of the banana is engiigiug consider- 
able attention in the neighborhood of Pilatka, Florida, and the rirer 
counties. It is stated that three years ago a geutleman in Orange 
County set out nine plants, and is now reaping the &mts of a three- 
acre field, and realizes $125 per month ironi the fruit and the young: 
plants that are continua-lly suckering around the roots of the old plants. 
The banana fruits in all seasons, the 3'ear round^ and is enriched bv the 
shedding of its huge leaves. 

CranherrieH in the Pacific matcs.--lt is stated that quite an impetus 
has been given to the sale of marsh lands in Washington Territory re- 
cently by the advent of a Kew Jersey cranberry.grower in quest of these 
valuable lands. Tlie Oregon Statesman says there is a large marsh near 
Graj?5J Harbor, in that JState, which is abejidy covered with cranbeny 
bitshes : Rowing mid, and yielding considerable fruit, which is picked 
and sdld by the Indians, miis iharsh has been purchased of the Gov- 
ei^ineAt l^^^ of Salem, New Jersey. 

1%^ eJii^Sfe Hull, of Alton, IHinois, concludes, from his 
<^ei?ien0g^^ curculip discovers its food by scent, and that when 

the tempera;tiire has amched a certain height ifc*^ flics a!>'ainst the wind 
to the spot wJiere it is ibuncl. At a temperature of lO^ or lesr, it is 
unable to fly, and is comparatively inactive at a temperature of 80^, 
and may be easily jarred down on sheets. Wben the tomperatin o has 
risen to 85o the curculio flies so freely, especially in the sunshine, tiiat 
where tlie trees are in the vicinity of infested and nej^Iected orchards 
jarring becomes ineffective, the curculios coming in great numbers from 
these neighboring orchards. Dr. Hull says that in localities infested 
J^y tl^^ curculio^ where contiguous orchards in considerable numbers 
occai, iid general success need again be looked for until a scarcity of 
Wit r0i[ln|^ tli^ (mroulios, or the proprietors of orchards unite to destroy 
them. /Wliere it is mly necessary to contend with curculios bred on 
the fruit-grower's own grounds, the process of destruction is easy, with 
the proper iiacilities for jarring. In the comparatively warm latitude of 
Alton hogs afford but a partial protection, and poultry scarcely any/ 
^ Pomm in the Isle of tfme?/.— The Journal of the Royal Agricultural 
Society of England for 1870 includes a prize essay, by O. P. Le €ornu, 
Oil the histoiy of potato culture in the island of Jersey. For a lotig 
course of years the potato has been a leading crop in the islanrl. In 
XSX3 a fifli aX^erage crop TO estimiated at pounds, Jersey weight, 

pfer;fi^e--.eauiyalent to 64^ bushels, of 00 pounds each. Potatoes in- 
ti^hded ibr seed are dug before the stalks are entirely dry, and are hard- 
ened by exposiire to air and sua, being occasionally turned during this 
I^rocess, after ^ w^^^^ packed away singly in layers on wooden 

floorl, Ihp^^ j^^^^ of checking early sprouting 

?^|: J#pte^J?bi:^^ s^^^^^ utmost vigor. The preparation of the seed 
O^ei^^S M'fdttie impoii^ance, and contributes very greatly to the earli- 
ii|es^:pf the crop. ; Careful attention is paid to the selection of the soil, 
mj^ |ts proper preparation, by plowhig, manuring, &c. After plowing 
aiid;l3^rowing it is <?tii^tomary tp spread well-made stable manure at the 
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rate Of about m tons per aero. The use of sea-weed has been reliu- 
quished preneraily and guano is employed with great a<:lvant^S 
auxiliary to stable n.anure. Planting ks done" in JatlSyS Peb! 
ruary, m drill-rows, A« .soon as the plants appear above aToiind tlm 
soil between, the rows is well loosened, and if frost doL norSrfere' 
the crop grows quickly J so that about the last of April the first install- 

]ng through the following month, A day is frequently of great import- 
ance to the pecuniary value of the consignment, and the producerfare 
regularly iniomed by telegraph as to the state of the London market! 
The practice is to follow this crop of potatoes with one of roots, the 
heayy manuring of the former supplying an excellent nourishment for 
the latter crop. 



LIVE BTOOK. 



1 1 f • ^f^^^ Ayrault, of Poughkeepsie, New York,reports to 

the Department on four steers, seven-eighths SJiorfc-horn, raised by him, 
and so d near the close of 1869 to Williaon Lalor, of Center Market, Now 
lork Oity, for $3,200, the age of one of the animals being seven years, 
and of the others sd: yeiirs. The largest stood about six-feet high, with 

% f'™ ^^^o^^it' ^'^'^ ^'^^ ^^^^^^^^ ^1^^^ animals was 3,300 pounds, 
.»,u2a pounds, 3,406 pounds, and 3,440 pounds, respectively: their r>ro' 
portions being good, notwithstandino; tlieir enormous size. The ao-sre- 
gate gain m weight during the season of 1860 wns 1,460 pounds. "^The 
net beef weight of the larger pair after slaughter was 4,537 pounds 
Their average weiglit at the age of three years was 1,850 pounds. After 
attaining this age, eacli received daily .a peck of corn-meal aud wheat 
shorts, or oatmeal, combined, divided into tw6 feeds, and, as dessert, a 
l^ecli of sugar-beets twice a day. .In the summer, until lately, their onlv 
leed was grass, supplemented with a little sweet hay. The second win- 
t^u^ the daily feed of meal was increased, to ten quarts each, given in two 
feeds. In tlie summer of 18(i9 ea<5li received one peck of meal per day, 
given at morning and at nighty and in the whiter following, twelve 
quarts of meal daily, in three feeds, besides roots. In the course of 
feeding tliey have bad, in winter, the best of early-cut liay from old 
meadows, Md have usually had access to it in summer. They were not 
(ilosely confined in winter, usually having the run of a small yard, with 
jiccess to water, and with sheds under which they could lie protects . 
from storms, and were tied at feeding time. 

It is Mr, Ayrault-s opinion that when cattle are fattening, and it is 
desired to give them all the grain they ^vill eat without being clogged, 
it is iin]>>ortant to feed three times a day ; and lie considers beets, or 
their equivalent, essential in winter in promoting the growth of grain- 
fed cattle. He does not advise heavy feeding for beef until animals are 
well grown, his practice being to maiutain his stock in merely thrifty 
condition until they rea<5h the age of tliree yeai^s. 

A committee of the Farmer's Club, American Institute, reporting on 
these cattle, state that they find that the only profit . arising from the 
last year's growth of the animals w^as in the increased or fancy rates 
obtauied on account of magnitude, and thatj in Mr. Ayrault's judgment, 
five j^ars is tlie age at which fattened catlie wfll give the greatest profit 
to the feeder, 

EngliHli prm «#or^.— The following taMe gives the weight, respect- 
ively, uf eight ilrst-prize steers recently exhibited at Islington, England, 
the v/eight at birth being deducted, thus showuig the increase from the 
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time of birtli. The ages of the animals ranged trom two years and 
eight months to four years and one month : 



Breed. 


Age, 


Increase 
fi^om birtli. 


Increaso per 
month. 




Monilis. 


Fotmds. 


Pomuls, 




38i 


1,574 


40 




38 


1,902 


50 




:i8 


2, 207 


58 




32 


1,998 


62 




45 


1, 652 


37 




49 


2, 134 


43 




47 


2,274 


48 




45 


2, 522 


56 



They were full fed on like descriptions of food. 
South American cattle in JSngland,--A\fved Fox, ITntted States consul 
at Falmouth, England, in a letter to this Department, writes as follows : 

A steamcflT has la-t«ly landed here, in fair condition, with a few exceptions, from Mon- 
tevideo, one handxod and fprty-two oxen, Wliicli cost about £4 per bead on board at 
Montevideo ; sis cows which cost about £3 per head ; Hve calves, which go with the 
cows; two hunidred and ninety-seven sheep, which cost abpnt 5s. per head; and six 
horses, which cost about £4 per head. About seventy oxen wore killed on the Toyage, 
oifiii^i as sustained by the rbupjh manner in which they were 

put on bbatdi to the length of the voyage, (tbrty-three days,) to the high temperature 
at Bahia; where the st/eamor called to repair ma^shinery, and to the want of experi- 
ence in the requirements on board iii this, the first experiment. 

Sales of stocTc, — ^Tho lp.rgest sale of Short-horns ever effected in this 
country occurred at Xenia, Greene County, Ohio, June S, 1870, when 
the famous Oakland herd of Mr. Daniel McMillan was sold at auction. 
Keariy one thousand cattle-breeders, from all parts of the United States 
and from Canada, were in attendance. The number of cattle sold was 
seventy-one, (including four qows with calves,) producing an aggregate 
of $03,980, making an average of $901 12, or, including the four calves, 
seyehty-five head, averaging $853. The largest prices received for sin- 
gle animals were, for a cow; calved in May, 1864, $3,800; a heifer, 
twenty mohths old, $3,650; and a cow, calved in 1862, $3,600. The 
private sales from this herd, within the preceding six months, amounted 
to $20,100, making the aggregate of $84,080 for the entire herd. There 
were also sold thirty-tlucee Berkshire hogs, aggregating $1,008 5 and a 
Norman stallion at $3,100. Amount of sales of stock of all kinds, in- 
cluding cattle previously sold at private sale, $88,288. 

The following is an abstract of sales of stock by Kentucky breeders, 
at their annual public sales during the last week of June of this year, 
the average price per animal of the various lots being given : At Mr. 
Aiexandei^s sale, six thorough-bred mares averaged $227 50 each ; 
eighteen thorough-bred colts, foaled 1869, averaged $471 38; twenty- 
f(>iiT?^fhbi^gh-br6d 1869, $3915 thirteen head of trotting 

stock, $317 31 f twenty-^severt Alderney^^^^^^^^^ 77. At Mr. F. P. 

EMkdad'^ysale,^ 42 5 five bulls, $183 CO; 

twcSv^i^ows^^f^ Alderneys, $216 33; thirty-one head of 

^ieet)^ S^&vf i^^^ seven hogs, $44 28. At the sale of Mr. Jesse H. Tal- 
l)lte^^ averaged $221 96j eight bulls, $244 37. At 

Kr..B.'B. Groom's sale, seventy -three cows averaged $249 73; eighteen 
b|ate|,$185 28 J ten head^mixed, $83. At Mr. Lewis Hampton's sale, 
tM%*#tiT cdws aiaa calves averaged $323 82; nine bulls, $255 - three 
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COWS, (miscellaneous,) $225. At Hr. Kinkead's sale the higliest figures 
for single animals were as follows : Sorrel gelding, $280 5 a bull, $365 j 
a cow, $1,000 ; Essex hog, $75. At Mr. Talbutt's sale a roan bull, calved 
in 1867, sold for $620, and a roan cow, calved in 1862, $580. At Mr. 
Groom's sale a cow calved in 1866 was sold for $1,120, and a bull calved 
in May, 1864, $1,015* At Mr, Hampton's sale tbo highest priced cow 
was $505 ; highest priced bull, calved in 1869, $500. 

Porty4wo auction sales of Short-horns were held in England, Scot- 
land, and Ireland, in 1869, at which 1,585 head were sold at prices 
ranging from 3 J to 650 guineas. The average realized was £35 5s, each, 
.showing but a ihght variation from the average price obtained in 1868, 
when 1,423 were sold at an average of £35 7s, each. 

The highest prices ever known to have been realized in England for 
Short-horns were obtained by Mr. Sheldon, of Geneva, New York, 
United States, for six Duchess, sold to Messrs, Wallcott <& Campbell for 
the sum of 1,100 guineas each. 

YAXAm OF DXFFBEENT FOODS. 

In reply to an Illinois farmer, who inquires which is the cheapest feed 
for fattening shee]>, corn at 60 cents per bushel, oats at 40 cents, No. 2 
barley at 75 cents, oil-eake at $35 per ton, or bran at $15 per ton, Mr. J. 
Harris presents the following estimate for one ton of each description of 
food at the stated prices: 



Price per 
ton. 


Value of 
manure. 


Actual cost 
of food. 


$15 00 


$14 59 


$0 41 


31 50 


6 65 


14 85 


35 00 


19 72 


15 28 


25 00 


7 70 


17 30 


31 66 


6 32 


25 34 



Bran ... 

Com 

Oil'Calto 

Gate-., 

Barley,. 



Mr. Harris thinks there is little difference in the nutritive ;^^lues of 
corn, oil-cake, oats, and barley, and that (making no comparison as to 
bran) at the foregoing prices com is practically cheaper for feeding 
purposes than any of the other three articles. 

Grinding and coohing com.— In the district agricultural convention at 
Urbana, Ohio, hi February, 1870, several members estimated the gain 
in the feeding value of corn ground and cooked at 100 per cent, over 
that fed raw. Mr. A. B. Buttles, of Columbus, made the only exact state- 
ment of cost of grinding and cooking, saying that he could get his corn 
gTouud for 10 cents per bushel, and cooked for 3 cents per bushel. 

PEOFITABLE HOGS. 

A farmer in Shelby County; Kentucky, it is stated, bought two hun- 
dred and ten hogs, and com to feed them, for $3,563 ; fed and sold them, 
averaging 323 pounds, for $6,640, and refused $954: for one hundred and 
eleven shoats which he had raised from them. Another man and his 
son fed and sold se^*en hundred and ninety-two hogs, averaging 305 
pounds, receiving $21,000, his outlay having been $9,000. The first 
case shows a total profit (including valuation of shoats) of $4,031, aver- 
aging $19 20 on each animal of tiie original stock; the second, a 
total profit of $12,000, averaging $15 15 on each animal. 

Mr. William Magic, of Butler County, Ohio, has sold, this season, thirty- 
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eight iiogs, averagiug 528.87 pounds each, dressed weight. The avei tj ge 
gross weight wa^ 611 pounds. These hogs were tweaty-oiic mouths^ old. 

Mr. John Ferris, of Lawrence, S"ew York, states that four niue-uioufchs' 
l>igs were killed in that place in 1869, the dressed weight of winch was 
400 pounds^ ^1 pounds, MO pounds, and 450 pounds, respectively. 
Another, eight months old, weighed, dressed, 405 pounds. 

Mr, D. J. Packer, of Woodburyj New Jersey, who remarks that he 
resides in the village and is not a farmer, gives a stateinout showing 
the profit realised by him in raising four pigs, purchased January 18, 
18i>9, aad slaughtered December 11, 1860, having been penned duriug 
the entire period. Their age, when killed, was liftecn months and nine- , 
teen days. The gross receipts were : 

1,963 pounds of )>ork, iht $U por Imndrcd ^^'-i 

Price offered for tho" inanuro 40 00 

Total viiluo I'cccivotl '^il'^ 85i 

Expenses were as Ibllows ; 

Four pigs, at $15 caoli • !5;iiO 00 

Corn : 2 

MUUeed '^T ^ 

Hog cheese, (cluiudler's scrapsj) — * , J^S o(> 

Ground ryo and coru - - 17 60 

Small weet potatoes > -> I • 9 00 

48 bushel* of corUj gtouud . v - . - - — * - - " 51 iJO 

I'ptal cost, - 1^5 41 

Shawiflga net proftfcoi' 11!? 41 

Raising hogs in Colorado,— A. Colorado farmer urges more attention 
to the raising of hogs in that Territory. Ho says bacon, hams, and 
shoulders have averaged there more than 30 cejuts per pound for years, 
and that grain, at an average of 2J- cents per pound, as it has been for 
two years past, can nowhere else liud so gpod a market as in* the pig- 
pen. His experience is in ftwor of using early spring pigs. He feeds 
them on milk aiid oifal from the kitchen and garden until they outgrow 
the supply, when ho adds bran and shorts to the milk, letting it sour. 
His pigs thrive wonderfully on this fare, much better than on corn alone 
or any other dry graHi. He had many pigs that on December 1 would 
dres^ lSO t^ounds each f vvhile pigs from the same litter, fed on dry 
grain at a mill, would not dress half as much. For about two weeks 
before killing Ite gives thexn all the corn they will oat. 

THE 3)AIBY. 

Bairy fimniyig in Yerinmit^-^Mvi Nahum Biigham^ of Bakerstield, Ver- 
mont, reports to the Department that he commenced the dairy season of 
1869, April l, with three cows, the mimber gradually increasing, as they 
camein, to fifteen c6ws at the middle of May, From the first-mentioned 
datei td the closeof the season^ December 1, he made sixty tubs, or 3,000 
pounds of butter, which was sold at the rate of 45 cents per pound, amonnt- 
ing itofJi^O^ "He raised ten calves, worth jSlOO, and 1,000 pounds of pork, 
wMch hk sold ibr^ total, $1^,580, mot including supplies for the 

liMlyfo '^ to which date 

they WBTe ied' on hay, Indian meal, and sour milk. From that time 
they received only pasture, until Qctobcsr I, when they were again 
put up and fed in the same manner as in tho spring. The total cost of 
th^: Bieal lyas $15* The cows were of " native breed, and were raised 
hyMx!, BrigUam^ ^heir ages ranged from six years to .seventeen yew. 
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AproJitahlecow.—lnMiivGh, 18G8j Mr. G. W. Wild, of Brigiiton, Massa- 
chusetts, bought a cow for $125. He fed her liberally, allowing four 
quarts of corn meal daily, and after milking her 568 days, (durijjg which 
time she averaged fen quarts daily,) finaiiig her in good condition for 
beef, slaughtered her, obtaining 805 pounds dressed weight. The 
rough tallow weighed 77 i>dunds. She was giving seven quarts daily 
at the time of slaughtering. The exhibit of debt and credit account 
stands thus : 

Cr. 



By i5j6d0 qiiarlii of milk, at 6 cents por riuarfc §454 40 

By beef sold 116 00 

Total rccciptti , , 57O 40 

To origiual coat , |; l;>5 OO 

T6 keeping 56S daya, ufc 40 ccut-a per day , 227 20 

Total - 352 20 

Ktit prolit - t 218 20 



This result shows a net profit of $140 22 per year. 

A grade 8hort-lwrn, — l^ilv, S. P. Miller, of Fay etteville, Vermont, reports 
to the Department that he has a grade Short-horn cow, eleven years old 
in the summer of 1869, weighing about 1,100 i>ounds. From the milk of 
this cow he made, during the seven months from April 20, 1869, to I^o- 
vember 19, 1869, oil pounds of butter, and during the same period sold 
142 quarts of new milk, besides supplying the milk and cx^eam which 
were required for his family of five persons. The butter sold for 45 cents 
a pound, with the exception of that sold during the six weeks ]>revious 
to'Jane 1, which was marketed at a lower price. The cow received two 
quarts of corn meal and wheat middlings or shorts daily, besides hay 
and common pasture. 

Butter from Jerseys, — The following exhibit is made of the profits from 
two thorough-bred Jersey cows belonging to a gentleman in Lewiston, 
Maine. The cows calved in the latter part of May, 1869. From their 
milk betvreen June 15 and February 15, following, 504 pounds of butter 
were made, worth 50 cents per pound. The calves were sold at eight 
weeks of age for $16. The legitimate gross profits of the cows for the 
eight months are stated at $268. One of the cows calved agadu April 
10, 1870, and the other in May. 

Spaying for milk, — IsL Yattemare, veterinary surgeon, reports that the 
spaying of cows at a proper age and period results in an increase of 
33 per cent, in quantity of milk. Another expert testifies to similai' 
results with twenty-seven cows, of ages ranging froni six to fifteen 
years. 

An unprqfiiahle harvest, — ^A farmer in Olmsted County, Minnesota, 
states that in 1869 he raised 9,000 bushels of wheat, and 2,000 bushels 
of oats, and was obliged to sell pai*t of his stock to pay expenses. Not- 
withstanding abundant crops, wheat paid little more than the cost of 
harvesting. 

A Soihilhern emmple.-^lTi Stewai^t County, Georgia, in 1869, a farmer, 
assisted only by his wife, who also attended to ber domestic aiiairs, cul- 
tivated forty acres.of land, making eleven bales of cotton, eight barrek 
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of sil'up, and one liimdrecl and fifty bushels of corn. He had at tlic 
opening of the year only a fewbushels of corn, one mule, and no money ; 
but be bought his family supplies on time, and paid for them after the 
sale of his crop. He also paid for the land he cultivated, at $15 per 
acre, out of tlio proceeds of his crop, and had means enough left to buy 
as much more. 

Uviployment of farm macUnery.-'A farmer in Benton County, Oregon, 
in 1868, assisted by two boys under fifteen years of age, with two g*ai)g- 
plows, one header, an eight-horse thrasher, in which he held a half in- 
terest, and hired labor, costing less than §200, prepared the ground for, 
i-aised, and inade ready for market 0,084 bushels of wheat^ and 2,000 
bushels of other grain. The outlay for hired labor was more than offset 
by the earnings of his header and thrasher in Avoiicingibr his neighbors, 

Chanfje in Unglish methods of agrmilUire.--^T\Yen^ years ago, says 
an English agncultural writer, the only profitable practice of enriching 
lighter soils was by growing green crops ajKl consuming them on the 
hvnd, long rest in fallow being almost the only profitable method on 
the heavier soils. At the present day the best tann management in- 
cludes the more energetic use of artificial means j the use of richer 
manures from xHirdiased cattle ibods; and especially the larger employ- 
meat of purchased manures, both home-manufactured and imported; so 
that the fertility which was formerly obtained in two or three years 
under the best management is now accomplished with greaifcer profit 
almost immediately. 

MISCELLAiSllilOUfc?. 

Gotton-secd oil at Atmplm, T(j?wimm— During tlic year ending J uly 
I, I87O5 the Panola Oil and Fertilizer ('ompany, of Mempliis, Tennessee, 
manuiactured 1,800 tons of oil cake, and 150,000 gallons of cottou-seed 
oil. The Memphis Oil Company manutactured about the same (piantity^ 
and the Blufi- Oity Company about two-thirds as mucb. The Panola 
Company propose to convert their oil cake into a valuable l^rtilizer, by 
mixing with it bone-dust, plaster, salt, and ashes. 

Loss in rmoval of coUon set^c?..— Professor Hilgard, of Mississippi, 
makes the suggestive statement that when the lint only of the cotton 
crop is removed from the land, it takes irom it not more than four 
pounds of soil ingredients for each bale of cotton made; but when both 
lint and seed arc permanently removed the land loses, on an average, 
forty-two pounds of soil ingredients for every bale. In the former case 
the cotton crop is one of the least exhaustive known; iu the latter, one 
of the most exhaustive. 

Cotton tnamifaaturmrf in South CaroUiia.^Tm last annual report of 
the president of the Graniteville (South Carolina) Man utacturiug Com- 
pany states the production of the mill during the year as follows: 
3,367,000 yards of 44 sheeting; 2,332,800 yards of 7-8 sheeting; 1,103,880 
yards of 7-8 drilling ; 1,830,000 yards of 3-4 shirting; total, 8,043,280 
yards. About five hundred and fifty operatives are employed, nearly all 
of them natives of the South. 

California cotton,— A scientific expert in cotton states that the cotton 
grown from Alabama seed in Merced County, California, this year, com- 
pares favorably with Brazilian and Egyptian cotton, and is superior to 
the best southern upland for spinning purposes. He asserts that the 
effect of the dry and equable climate of California is an improvement 
in the staple yielded from the same seed as planted upon southern, up- 
lands. There are large sections of the State well adapted to this culture. 

Corn and cotton vmus cotton.— A correspondent in Lee County, Geor- 
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gia, who employs sixty hands in cultivating his land, and who is also a 
j merchant, furnishing supplies to about fifty neighboring planters, tak- 
I ing the products of their plantations in payment in the fall, writes that, 
notwithstanding the fact that the same land which grows 15 to 20 bush- 
els of corn, worth $20 to $30, will produce 700 to 1,000 pounds of seed- 
I cotton, worth $35 to $75, experience and observation convince him 
\ that the all-cotton system is unprofitable. His experience is that those 
who buy all their corn and meat never have any surplus money; 
those who buy all their meat and a portion of their corn have some money 
left, according to the proportion of the home supply of corn ; those who 
: raise all their corn, buying meat, do better still; while those who raise 
both corn and meat are most i)rosperous of all. In his judgment the 
I explanation is, that a skillful manager can, at thie same time, raise an 
ample supply of corn and nearly a full crop of cotton, doing the chief 
part of the work on the corn crop before beginning the harvest work on 
the cotton. It is a question of complete utilization of time on the one 
hand, and waste of time on the other. 

Steam-plowing in Cuba, — sugar-planter in Cuba writes that in Is o- 
; vember, 1868, he commenced work with one of the Fowler steam-plows, 
i (running with two engines of fourteen-horse power each,) and since then 
has broken up 2,000 acres of strong clay land intormixed with stones of 
all sizes, and resting for the most part on a stone bottom, plowing to an 
average depth of eighteen inches. The plow having been managed by 
an experienced hand, the breakages have been lew and of a trivial char- 
acter, and the wire-rope is still in excellent condition. The lands of the 
estate have been doubled in value by steam-plowing, and what was for- 
merly almost an impervious marsh, the eflect partly of nature and partly 
of inefScient cultivation, has been reduced to a porous soil. 

Harvesting iclieat in California, — A California writer states that in his . 
region wheat is often cut, thrashed, and put in sacks on the same day. 
The "header," which is now generally used instead of the reaper, cuts 
the straw midway, and makes a swath twice as wide as that made by 
the reaper. With two headers and five wagons a large thrashing-ma- 
chine is kept running, and in this manner 1,500 bushels of wheat (or 
the crop of forty acres) are harvested in a single day. 

A suggestive experiment. — One of the largest wheat-growers in Cali- 
fornia has avoided the expense of commission, tolls, storage, &c., by 
shipping his wheat direct to Liverpool. He chartered a ship, which 
was hauled in at the end of the Central Pacific Kailroad wharf, at Oak- 
land, and in a few hours 1,200 tons of grain were brought alongside and 
stowed, and the vessel returned to the stream, ready for her voyage, 
without having incurred any wharfage charges. 

Preservation of hops, — By means of an air-tight "refrigeiatiug cham- 
ber,'' recently invented, hoi)S may be preserved for a long time without 
deterioration. A brewer of Albany, jSTew York, states that he put 
twenty-four bales of New York hops in one of these chambers, February 
15, 1869. They were examined several times during the ensuing sum- 
mer, fall, and winter, without exhibiting any loss in quality. A portion 
of these hops used during the winter of 1869-'70 showed no change of 
color, and proved in every respect equal to the new crop. 

Sops in Alabama, — Dr/E. H. Shell, of Sumter County, Alabama, states 
that in February, 18G8, he and Mr. E. Kring i^lanted one and a half 
acre in hops, manuring liberally with home-made superphosphate. The 
vines grew vigorously, and were poled May 8. At date of June 3 some 
of the hops were fully matured, and the entire crop was gathered by 
July 20. In January, 1869, seven and a half acres w ere set out, and 
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there was promise of a large yield, bat, owing to the impossibility of 
procuring pickers at the proper time, the enterprise was necessarily 
abandoned. Dr. S. is satished that, with a proper supply of labor, hops 
can be raised in that region very successfully, with a yield of 1,400 to 
1,800 pounds per acre, and that the product can be put on the market 
from the 1st to the 10th of August, the crop being thus made especially 
valuable by early availability. He adds: "Good cotton land, in other 
words, a light sandy loam, with clay subsoil, is our best hop land." 

Cost cf raising corn. — At the Madison County (Illinois) Farmers' Con- 
vention, in January, 1870, Mr. J. G. Burroughs made the following state- 
ment of the cost of cultivating and husking twenty acxes of corn, no 
allowance being made for manure : 



First plowiuc^, ten days, Jit $3 per day $30 00 

Second ploY^ing, ten days, at §3 per dii.j 30 00 

T-Wo days' liarto v,i ag, a.t $3 per day 6 00 

One and one-half day marking olf 4 50 

One and one-lialf day checMng olx 4 50 

Three buslieis seed corn 2 00 

Two droppers, two days, at $\ cacli 4 00 

Three days harrowing and rolling after jilanting 9 00 

Plowing iive days, single team, at $2 10 00 

Plowing four days, single team, at fi2 8 00 

Plowing four days, single^cam, at |2 8 00 

CultivjLting, thi-ee days - 6 00 

Coat of husking and cribbing 50 00 

Interest on valuation of land, §7 50 jier acre 150 00 



Totiil 322 00 



Ta^^ey and cost of fencing are offset by the fodder produced. At these 
rates, taking the yield of corn at 60 bushels per acri3, the cost, when 
cribbed, ^vould be about 27 cents per bushel. 

Rapt culture in Wisconsin, — The rape plant is largely cultivated by 
German farmers in Fond du Lac and Calumet counties, Wisconsin, The 
quantity marketed at Fond du Lac in 1860 is stated at 4,000 bushels, 
and in 18G6 at 20,000 bushels. Land under fair culture will yield ten 
to eighteen bushels of rape seed i>er acre, though thirty-lire bushels pei 
acre have been obtained. The price for a series of years has ranged 
from $2 to $2 50 per bushel. The seeds yield about two gallons of oil 
per bushel. The crop leaves the soil in excellent condition, and th€ 
chalf, v/hen mixed with roots, makes an excellent cattle food. The rape 
seed cake is highly valued in Europe for feeding dairy cows. Prices o 
ground cake this season have ranged from $16 to $20 per ton. 

The corJc tree in Jllississippi. — A' correspondent in Wayne County 
Mississippi, xjlanted some Spanish cork-oak acorns received trom th< 
Department, in the winter of 1859. They all came up, and the lai^ges 
tree had, at the commencement of 1870, attained a height of abou 
thirteen feet, the trunk being eleven inches in diameter, and the corl 
around the body more than an inch thick. His soil is poor, being sandy 
vnth a clay subsoil, aiid, for this reason, unfavorable to the rapi( 
gro 7v th of these trees. 

A valuable tree. — In January, 1886, there was brought to Kew Yori 
from the Vv^est a black- walnut tree, seventy feet long, containing 4,60^ 
feet, board measure.; which, when cut into veneers, thirty to the inch 
would be equal to 138,000 feet, worth, at 20 cents per foot, $27,600. Th^ 
»8Sti mated cost of cutting, cai-ting, and storing for sale was $700. 

Utilizing the blue jay. — Charles Carlisle, of W^oodstock, Vermont, state 
ithat he has found the blue jay a protection to his crops of small fruits 
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and that, in order to encourage their presence in tlie summer, he has 
been in the habit of allowing, free access to his corn-crib during the 
winter. 

Solution for destroying insects.^'^lv, Cloez, of the garden of the Paris 
Museum, gives in the Eeme Sorticole an efficacious recipe for destroy- 
ing plant-lice and other insects. Three and a half ounces quassia chips, 
and five drachms staves-acre seeds, in powder, are placed in seven pints 
of water and boiled down to five pints. When cooled, the strained 
liquid is ready for use, either in a watering-pot or syringe. 

Feeding fish to stoclcin coast regions,---At the farmers' convention at 
Lewiston, Maine, in January, 1870^ Mr. Warren, of Ellsworth, stated 
that he had fed " fish-chum" to his sheep and poultry, in the place of 
corn and turnips, for some time, and his experience was that it was 
worth as much per pound as corn. He gave two quarts of the chum'' 
to every dozen sheep. By a new method of preparation, all offensive 
odor had been removed from it, and cows and sheep consumed it eagerly. 
Secretary Goodale, of the State Board of Agiiculture, said that ho had 
had the feeding of sheep with refuse fish under his observation for ten 
years, and that it had proved very satisfactory. It was used to best 
advantage as a supplement to bog-hay and other inferior fodder, deficient 
in nitrogenous elements. 

Tobacco in Ohio.— -It is estimated that the tobacco crop of the Miami 
Valley this year will reach 12,000,000 pounds. The quality of the pro- 
duet is thought to. nearly equal that of the Connecticut gold-leaf. A 
large portion has been sold at 37 cents per pound, at which rate the 
crop would realize §2,040,000. The average value of the crop per acre 
is over $200. Nearly three-fourths of the whole product was grown in 
Montgomery County. 

Tobacco-growing in Massachusetts The estimated annual value of the 

tobacco crop of Hatfield, Massachusetts, is $275,000. The number of 
acres planted averages between 700 and 800, with an aggregate product 
of 1,100,000 pounds. Twenty years ago only about two acres were cul- 
tivated in tobacco. 

Tlw castor bean in Texas.— A gentleman who has had considerable 
practical acquaintance with the cultivation of the castor bean Texas, 
writing in the spring of the present year, states, as an example of the 
perennial tendency of the plant in Southern Texas, that B, 0. Franklin, 
of Galveston, had a plant in his garden the stem of which was seven 
inches in diameter, and that it had yielded seed for eight years. Cap- 
tain Slaight, of Chapel Hill, relates a similar experience. Mr. Mclntire, 
of Washington, reports having raised 70 bushels per acre, and B. Bell, 
of Gonzales, raised 100 bushels on one acre. The plant is quite ob- 
noxious to insects, and its freedom from their ravages is a strong point 
in favor of its culture. The principal losses attending its cultivation in 
the extreme south arise ^from planting the^ small light-colored bean of 
Missouri and Illinois, instead of the largo seed appropriate to the cli- 
mate of Texas and Florida J from planting too thickly : and from mis- 
management at harvesting. The writer estimates that in Southeru 
Texas and Florida, on proper soil and under siillful management, the 
product of clean seed would average as high as 2^700 pounds per acre, 
worth, at curreut prices, $81. 

Remedy for cl0;foot in caibbage.^Bmnbvxdge Bishop^ of 'Ne^Y Eussia, 
New York, states that he has found, by long experience, that club-foot 
in cabbage can b^ remedied by boiling leaves and twigs of the scarlet- 
berried elderberry to a strong decoction, and pouring a gill, cold, on the 
center of the plant. One application is generally sufiicieiit. On heavy 
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soils it may be necessaiy to loosen tho eartli about tbe stem of eacii 
plant. As a preventive^ water the plaats once 6r twice with tho decoc- 
tion, after setting out. The application has also a good manurial effect, 
Mft]/ years ago. — At the Farmers' Convention held at Lewiston, Maine, 
in January, 1§70, Hon. Eobert Martin, of Auburn, seventy years of age, 
said that fifty years ago the farmer thought if he sold a two-year-old 
heifer for enough to buy a barrel of flour he was doing a good business, 
Kow, a good two-year-old heifer sells for enough to buy four or five 
barrels of flour.'^ 

Se^d-raisingy <£;c., at Erfurt, Germany. — A recent visitoi"" at Erfurt, Ger- 
many, states that he found 143 acres in and around the city devoted to 
the production of flower seeds, and 13G to that of \-egetable seeds, the 
market being chiefly in the larger G erman cities. Tho amount of glass 
covering houses for' the culture of exotic plants, and the hot and cold 
beds, is 250,000 square feet. More than 300,000 catalogues and price- 
lists are annually printed Ibr the flower and vegetable trade ; the num- 
ber of wholesale catalogues being 50,000, of which about one-hall' are 
prepared for England and America. The making of linen and paper 
bags for seeds gives employment to many poor people in tho surround- 
ing villages, involving an estimated annual outlay of $7,000. Several 
small villages axe sustained chieflyby the manufacture of flower-pots for 
the Erfurt trade, and about 600,000 of these are annually planted wit^ 
3^600,000 stock-gilly flow^ers of many varieties and colors — a specialty 
for which ^Erfurt has been celebrated since 1810. 



RECENT FARM EXPERIMENTS. 

WHEAT. 

Fertilizer^ on wlieat-^Mv, E. W. Pruitt, of Salem, Alabama, reports an 
experiment with wheat on two acres of common oak and hickory land, 
which had been in cultivation ten years, the last year in potatoes. At 
thetlm||(Of esiperituent the land was not capable of producing more than 
seven or eiglit bushels of wheat per acre, without manure. In the latter 
part of !N"ovember, 1869, the ground was broken up in the following 
manner: A furrow was opened to the depth of about four inches, with 
a tm'ning plow, which was followed by a subsoil plow, running nearly 
eight inches deep and the Held was then cross-plowed with scooters, 
and laid of:' with a small scooter in furrows ten to twelve inches apart, 
leaving the surface in small ridges* December 3 he sowed broadcast 1 J 
bushel of Clayton wheat, 30 bushels of cotton seed, and 140 potmds of 
Peruvian guano, per acre, and dragged the ground level and smooth 
with a good home-nnido brnsh. The wheat came up "in beautiful 
drills," and grew so rapidly that on the 1st of February he turned in 
his calves, aud grazed it. The flield ripened in the latter part of May, 
showing a solid mass of ^wheat about five and one-half feet high, Sixty- 
foUr bushels of oxcellent wheat were harvested from the two acres, and 
11 to 16 bushels were lost by lodging, by ravages of bn ds, . Expenses : 
threeplowings, $7 50; laying ofi;$l 25 j 60 bushels of cotton seed, $10 80,- 
280 ponnds guano, $17 50 ; hauling out and strewing seed and fertilizers, 
$35 cutting, binding, and thrashing, $10; total, $50 05. Eeceipts: Obush^ 
els; wheat, $X2S) 6 loads of straw, $12 5 value of pasturage of calves, 
f g| tpt&P^ 47Jx><^^' acre, besides the im- 

pi^ovemenl of the soil 
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Mr. Samuel Bailey, of Maxey, Georgia, reports an experiment with fer- 
tilizers on wlieat, on one acre of thin, exhausted land, which, in 1869, 
with the aid of manure, had produced 17 bushels of corn. Late in 
October, 1869, he broke up the land with a two-horse Brinley plow, aud 
spread broadcast six two-horse loads of well-rotted stable manure, whicli 
he turned under by cross-plowing with the same plow. He then sowed 
broadcast 250 pounds of dissolved bone, harrowed, and seeded with 120 
pounds of wheat, covering with a heavy brush. Early in February, the 
wheat being about six inches high, he top-dressed with 250 pounds of 
ammoniated phosphate. In the latter part of March, when the wheat 
was in the boot, he applied 125 pounds of ammoniated dissolved bone 
and 25 pounds of salt, ground together, the application being made on 
the dew in the morning, and repeated, in the same amount and manner, 
one week afterward. ' The product of the acre was 3,415 pounds of 
good wheat, or nearly 57 bushels. No estimate was made of the cost 
of the stable manure, but the cost of tlie artificial fertilizers employed 
amounted to $27 55. 

Improvement by green TAaniiring^ &c. — Mr. F. Stephenson, of Gaines- 
ville, Georgia, reports the example of a farmer who, in 1865, set apart 
10 acres of an old sedge field, turned it under in June, and sowed wheat 
in September, harvesting the next year 4 bushels per acre. When 
the land got a good growth of weeds, he again turned under, one inch 
deeper than before, and in September sowed wheat, making a crop oi 
'9 bushels per acre. The next year he turned the green growth still 
deeper, and made 17 bushels per acre j and the following year, 1869, his 
crop was 27 bushels per acre. 

SuperpJwspJiate on tcJieat. — A farmer in Peacham, Yermont, re 
ports that in October, 1860, he plowed to the depth of ten inches a pas- 
ture containing about 2| acres, the soil being a brown loam of uniform 
quality. The next year he planted potatoes, the field being dressed with 
200 pounds of plaster ; and in the ensuing spring he divided the land 
into three equal plots of 146 rods each. Plot 1 was sown with club 
wheat prepared by wetting with brine, and drying with Bradley's su- 
i)erphosphate. After harrowing oncfe, a dressing of this fertilizer was 
applied, the rate per acre (including amount used with the seed) being 
1,939 pounds, and the ground was then thoroughly harrowed and rolled. 
The other plots were treated in the same manner, except that plot 2 was 
fertilized with Paddock and Dean's raw bone, and plot 3 with Brad- 
ley's raw bone. The following table shows amounts of fertilizers ap- 
j)lied and products obtained, calculated per acre : 



Plot. 


Manures applied. 


Amount* 

of ma- 
nure per 
acre. 


Product 
per acre. 


W eiglit 

per 
bushel. 






Po7inds. 


Bushels. 


Pounds, 


1 




1,939 


31.8 


61 


2 




1,579 


26.3 


60 


3 




1,940 


32.3 


60 



The excess of product on Kos. 1 and 3 over that on lio. 2 paid for 
the excess of fertilizer used on those two plots. An analysis of the re- 
sults from these expensive applications of manure shows that, whatever 
benefit might inure to a-subsequent crop, the immediate returns were un- 



454 



AGRICULTURAL REPORT. 



reuiuiierative. For instance, the application of Bradley's superphos- 
phate, at 3 J cents per pound, would amount to $67 87 per acre, while 
the product obtained, rated at $2 26 per bushel, the average price in 
Yeriiiont for that season, would amount to $71 87, returning only $4 
over the cost of the fertilizer alone. 

Ifeio Jersey Agrieultnral College experiments.---'EsimnmentB made on 
the experimental farm of the ^Tew Jersey Agricultural College, in 1869, 
exhibit the comparatiA'e efiects of super]>hosphate of lime, bone-dust, 
and horn-dust, (the latter containing a li\Tge percentage of ammoniacal 
elements, and no phosphoric acid,) applied to wheat on a very poor and 
sour clay loam, which had been recently nnder-drjuiied^ and had received 
a light dressing of gas lime worked through the soil. The bone-dust 
showed the least eflcct^ while tiie saperphosphato gave the best return, 
the plot on which it was a]3plied showing the greatest evenness of growtii, 
and the earliest maturity, and greatest amount of product. The 
grain on all the plots was much damaged by rust, 

Mnglisli experime^its toith wheat and barley.-^The journal of the Eoyal 
Agricultural Society of Engla^nd for 1870 contains a report of experi- 
ments made in 1868 and 1^9, in drilling wheat in roAvs of extraordinary 
distances— eighteen inches apart. The experiments of 1868 were made 
on the experimental farm of the Eoyal Agricultural College, The experi- 
ments of 1869 were instituted by members of the Cirencester Chamber 
of Agriculture, in accordance with a uniform plan mutnally agreed upon, 
the; agricultural college being auxiliary to the scheme. The trial lay 
bbtween i;ows drilled at the usual distance apart, (nine inches,) and rows * 
eighteen inches apart, or two rows nine inches apart alternating with 
spaces of twenty^seven inches. The following sumiiiary exhibits names of 
experimenters, and indicates tlie condition of the soils experimented on : 
Earl Bathurst: The land in good agricultural condition, <'a free work- 
ing'^ soil, previously under clover and rye grass. The wheat of the 
more widely spaced plots maintained a dark green color and vigorous ■ 
appearance up to harvest time, although the straw was not so clean and - 
bright as m the other plots. Contrary to expectation, the yield also fell 
short of that of the plots of ordinary spaces, the widely spaced rows 
averagmg about 29 bushels of 60 pounds each per acre, tlic others about 
32 bushels per acre. Eoyal Agricultural College: The land was in poor" 
condition, and had been in barley the previous summer. The average 
yield of the row s of ordinary spacing was 25^ bushels, and, notwithstand- 
ing the saving of seed, the exhibit of the widely spaced rows showed no- 
advantage m deviating from the usual distances. W. Smith, of Bibury ; 
iae land was in excellent condition and of superior productiveness, well 
l^repared fbr wheat, ^« a quick free barley soil," dark in color. Here, 
there was a marlred increase in yield on the widely spaced rows, and the 
heads were exceedingly large. In one plot where two rows, nine inches 
apart, alternated with spaces of twenty-seven inches, the soil being firmly 
pressed with the foot, there was an increase of 8J bushels of grain and 
680 pounds of straw per acre, over the product of the plot of ordinary 
spaces, which yielded 46 bushels of wheat per acre. In another plot 
where two rows.nin^ inches apart were ialternated with spaces of twenty' 
seven inches, which were planted with potatoes, and consequently 
worked tp^some extent, there was an increase of 7^ bushels of grain and 
760^ppunds of stew per acre. Thus, the land of best condition and 
inghe^tvprodi^tiveness gave a very favorable exhibit even on an 
^ ^emely-^d<^-^p^^ of rows. Another point embraced in these 
^^p&n^tmi^ ito wheat had reference to methods of cultivation, 
a^a^rreaiiB^ beai^ pu this point indicated the iinpropriety of deep 
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cultivation between the wheat rows at an advmiccd period of the 
season. 

Experiments made with barley on the same fields, and under the same 
conditions that were employed in" the trials with wheat, gave results 
decidedly favorable vo wide distances between rows and comparatively 
deep interculture. Another experiment on barley by Mr. lies, of Kemps- 
ford, gave like results, and in this case, although the wide drilled plots 
did not appear to advantage in early summer, at harvest the ears were 
superior, and a larger weight of grain was obtained than on the plots of 
ordinary spaces. Besides the advantage of larger {^>rodact was that of 
a saving of seed and of greater facility in w^orking the crop. 

Concerted exi)eriments were also made in the application of siiper- 
phosph^ite and nitrate of soda on v^^heat, certain plots receiving only 
one of these fertilizers, others receiving the two combined. The trials 
also included winter top-dressings in contrast with those made in spring. 
As to the application of nitrate of soda aloDe, results favored a dress- 
ing of 168 pounds per acre, with a probability 'that heavier dressings 
might be advantageously used. An experiment made by Mr. Ruck, of 
Braydon, on stifi* land, si^stained the exhibit of former experience, 
namely, that clay land does not respond to applications of nitrate oi' 
soda so readily as land of lighter character. The results of the various 
experiments are reduced to a money valuation, in which the cost of the 
nitrate of soda is put at 16s. per cwt. of 113 pounds, and the value of 
the v/heat at Gs. per bushel, (calculated in this series at 62 pounds.) 
The increase of gTain resulting from each hundred pounds of the fertil- 
izer applied is stated as follows : Earl Bathurst, for an exj^cnditure of 
145. 3^^., obtained 3^ buahels of wheat, wwth 21s.; or a profit of Gs, 8|d 
on 100 pounds of nitrate of soda. The college fartn obtained an increase 
of 4 bushels of wheat, worth 24s.; Mr. Smith, an increase of 4^ bushels, 
worth 27s. ; Mr. Ruck, an increase of 3^ bushels, worth 19s. In these 
cases, respectively, the products of unmanured portions were as foHows: 
31f bushels per acre, 24^} bushels, 44^ bushels. 35 bushels — a significant 
exliibit of the productiveness of the various soils at the time of experi- 
ment. A satisfactory result was obtained on the highly producdve soil 
of Mr. Smith by adding superphosphate, at the rate of 3 cwt. per acre, 
to the nitrate of soda. Each 100 pounds of superphosphate, used in 
combination at a cost of 5Js., are credited with an increase worth I2s. 
In the other cases the addition of superphosphate was not remunerative. 
As between spring and winter dressing of these fertilizers, the general 
tenor of the experiments favored the former. 

CORN. 

One hundred and twerdy-seren hiisliels per acre, — Mr. David H. Bronson, 
of Guthrieville, Pennsylvania, in the fall of i8G9 and the ensuing spring, 
applied broadcast, on 25 acres of clover and timothy sward, 100 wagon- 
loads of unleached livery stable and barn-yard manure, 50 loads of 
which had been hauled a distance of three miles. Besides this dressing, 
the Lmd was liberally limed. On four acres of this field he also applied 
hog-pen manure, at the rate of three ox cart loads per acre, and, after 
l^iowing and thoroughly pulverizing the soil, marked rows three and a 
half feet apart, with hills at distances gf fiftt^n to eighteen inches. He 
planted May 10th, each hill receiving a handful of hen-manure, plaster 
and ashes, mixed in equal proportions, and two grains of corn. The four 
acres averaged 127^ bushels of shelled corn per acre, the height of the 
stalks varying from thirteen to sixteen feet, many measuring seven 
inches in circumference. From personal experience and observ,ation, 
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Mr. Bronson urges the necessity of sheltering barn-yard manure from 
sun and rain, and the propriety of utilizing fully the manurial resources 
of the farmer's own neighborhood before resorting to commercial fer- 
tilizers. 

One liiindred and five bushels per acre, — Dr. Nichols, of the Boston 
pTournal of Chemistry, states the following experiment in raising corn 
on green sward, turned over in the fall of 1868 : In the spring barn- 
yard manure was spread on the fun^ows at the rate of four cords per 
iiore, and harrowed in, and the soil finely pulverized with a Geddes 
harrow. Hills were marked three feet apart, and a handful of his " bone 
and ashes mixture" (see Report for 1869, p. 431.) was placed in each, a 
slight covering of earth being then drawn over, and five kernels of coru 
dropped upon it. The growth of the field was so luxuriant that it was 
cultivated but once after planting. The stalks bore two or three ears 
each, many of them fourteen inches long, and the kernels were large and 
full, and of a brilliant yellow. The product was 105 bushels of shelled 
corn per acre. This success is attributed to faU plowing, thorough pul- 
verization of the soil in the spring, manure in which was preserved the 
liquiel excrement of the animal, the application of tilis manure to the 
surface of the soil, and the use of the l)one sfnd ash mixture in the hills. 
Charging the corn crop with one-half of the cost of the fertilizers em- 
ployed, the cost of the corn was 45 cents per busheJ. The market value 
of the quality grown was $1 25 per bushel, leaving a profit of 80 cents 
per bushel, or $84 per acre, besides the value of the fodder. 

Two hundred bushels per acre. — In the proceedings of the annual con- 
vention of tbe South Carolina Agricultural and IMechanical Society for 
1869 is a report by Mr. »!. W. Parker of experiments in growing corn, of 
which the following if^an abstract: Selection was made of a quagmire 
grown. over with rushes, willows, and sour grass, abounding with snakes 
and malaria, and traversed by a winding, sluggish stream. Thorough 
drainage was attained by the construction of a canal and underdrains, 
and during tlie summer the land was cleared, leveled, and broken up 
with a two-horse plow. In November a heavy coat of cow-house ma- 
il ure was applied and i)lowed under, and the process was repeated in 
January, and again in March, with snbsoiling. In April, the weeds, 
liaving attained a luxuriant growth, were limed and turned under; 
in May another coat of manure was plowed under, and the land was 
liarrowed perfectly level and laid off in rows three feet apart. In tlie 
furrows were applied Peruvian guano, salt, and plaster, at the rate of 
200 pounds of each per acre. The seed corn, having been soaked in a 
solution of niter and rolled in plaster, was dropped ten inches apart in 
the rows, and covered with rakes, after which the land was rolled. The 
corn was up in five days from planting, and, as soon as it was suffi- 
ciently large, a long, narrow plow was run around it, followed by the 
hoe, the crop being kept clean by shallow, level culture until it began 
t/O shoot and tassel. The field was then irrigated by conveying from a 
reservoir a gentle flow of water through every alternate row. The yield 
on two acres was 147 bushels per acre. The following yea'r the experi- 
ment was repeated in like manner, except that the rows were laid off 
two and one-half feet apart. One acre yielded 200f bushels, as attested 
by a viewing committee. Mr. Parker received premiums on these crops 
from the society named. He attributes much to irrigation in these in- 
stances of extraordinary i:>roduct, and concludes from these and former 
experiments that success in corn-growing depends greatly on thorough 
preparation of the soil during fall and winter by deep plowing, with 
ander-draining of ]^^^^ Ist-iids, this preparation to be foUowed by judi- 
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cious iiiaiiuring. While tjie early working of the field should be deep, 
the Ir.tter cLilti^re should "be shallow, and the roots of the corn should 
not be disturbed after it begins to tassel. 

^ Fertilizers on corn, — A field which had been mowed for two years was 
divided into plots, each of which measured two-fifths of an acre, and 
contained ten rows extending across the field. The soil AYas a gravelly 
loam, and the cultivation was equal. The season was very wet and 
cold, however, and the ground was so moist as to prevent proper culti- 
vation. Plot 1 received no manure ; the other plots received, in Decem- 
ber, eiglit two-horse loads of well-rotted barn-yard manure per acre. 
Plots 3 to S, in addition to this, received other fertilizers, as follows : 
Plot 3, poudrette, made by composting night-soil with four times its 
bullc of swamp-muck. The corn having been dropped, one quart of the 
compost was deposited on the corn, and covered with two or three hoe- 
f als of earth. Plot 4, a small shovelful of a compost (one year old) of one- 
third manure and two-thirds muck was applied to each hill in the same 
manner as fertilizer lS[o, 3. Plot 5, a imrchased fertilizer, bearing the 
name of superphosphate, but apparently almost entirely composed of 
the liesh of dead animals, was droi)ped on the bottom pf the hill and then 
covered with earth, on which the corn was planted. Plot 6, ashes were 
dropped and covered with earth, on which the corn was planted. The 
ashes apparently destroyed the effect of the manure applied in December. 
Plot 7, a home-made superphosphate, composed ot burnt bones i)ulver- 
ized as finely as possible, and dissolved with diluted sulphuric acid, in the 
])roportion, by weight, of sixteen parts of burnt bone to seven parts of 
sulphuric acid, diluted with seven parts of water, was applied at the 
rate of 125 pounds per acre, at a cost of $5, the corn and superphosphate 
being dropped together in the hill. Plot 8, horn-dust from a comb- 
jhctory was applied in the same manner as the fertilizer of plot 7. The 
r>tal]cs grown on plots 3 and 7 were in each c*a'se about twice the quantity 
grown on plot 2, and on plot 4 half as many more as on plot 2. The 
corn on plots 3, 4, and 7 was harvested September 28, in ripe condition 5 
that on the other plots was gathered October 13, in an unripe state. The 
sound corn obtained from plots 1 and 5 was not of the first quality. 
The yield of the various plots was as follows : 

Plot 1, 35 bushels sound corn, and 17} bushels soft corn per acre. 
Plot 2, 57^ bushels sound corn, and 12^ bushels soft corn per acre. 
Plot 3, 85 bushels sound corn, and 5 bushels soft corn per acre. 
Plot 4, 68f Inishels sound corn, and 10 bushels soft com per acre. 
Plot 5, 23^ bushels sound corn, and 15| bushels soft corn per acre. 
Plot 6, 35 bushels sound corn, and 12^ bushels soft' corn per acre. 
Plot 7, 80 bushels sound corn, and 71 bushels soft corn per acre. 
Plot 8, 26-^ bushels sound corn, and 23-i^- bushels soft corn per acre. 

Mr. S. C. Pattee, of Warner, New Hampshire, reports an experiment 
made in ISGO, on a ridge of dry land of uniform character, which had 
been mowed four years, yielding about one ton of hay to the acre in 
1868. Of the fertilizers reported upon, the hen-manure compost was 
made of equal parts of hen-manure and rich loam, the latter of which had 
received the wash of the barn-yard. " My phosphate" was composed of 
bone-fiour, treated with suli)huric acid in the proportion of sixteen pounds 
of the former to six pounds of the latter, dried, with ten pounds of plaster. 
The 'Mjone-llour and ashes" were in equal parts, mixed according to 
the method of Dr. Mchols. The corn was planted in hills three and a 
half feet each way, and the experimental plots contained one- twentieth 
of an acre each, excepting the plot receiving no manure, which con- 
tained one-fortieth of an acre. The table exhibits the fertilizers applied 
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and the results obtained; being arrrangotl in^tlie order of largest pro- 
duct : • 



N03. 



C 
7 

8 
9 
10 



Fertilizers. 



Amount of 
manure per 



Product per 
acre. 



Increase 
over unma- 
nured plot. 



E. r. Coe's supc-rpliospliate 

Croasdale superphosphate 

Hen-manure compost 

My phosphate * 

Bradley's superphosphate 

Glasgow Co.'s aramoniated guano 

Wilson's ammoniated superphosphate . 

Bone-flour and ashes 

Lobster chum 

No manure 



Foiuuls. 
400 
400 

60 Inishels 
400 
400 
400 
400 
600 
800 



BusJi'Jft. 
34 

30 

29 
25 
23i 

10 



Buslifils. 

24 
231 
22^ 
21i 
20 
19 
15 
13ir 
8i 



E. F. Coe's siiperpbospliate, applied at a cost of $12 per acre, re- 
turned an increase of 24 bushels of corn per acre, worth $30, while the 
hen-droppiugs used in the composition of ^o, 2, at a cost of $22 50 per 
acre, (tlieir local value being 75 cents per bushel,) returned an increase 
of 22^ bushels of corn per acre, worth $28 12^. 

Westminster Farmers'^ Club reports, — Mr. John MdJ^eil, of the Westmin- 
ster (Vermont) Farmers' Club, reports that on pine plain land, which had 
been mowed only once, he turned under twenty-one liorse loads of manure 
to tlie acre, harrowed, and laid out four plots, each over one- thirteenth 
of an acre in area, containing four rows, three and one-half feet apart 
and fourteen rods long, the hills three feet ypart in the rows, and 
planted with corn. The first plot received Bradley^s superphosphate, 
at a cost of 98 cents, a tablespoonful being put in each hill, and thoroughly 
incorporated with the soil before planting. The second plot received 
Bowers's complete manure, at a cost of 98 cents ; the third plot, ashes, 
at a cost of 40 cents. The fourth plot received no other fertilizer than 
the stable manure. Putting the average price of corn for the region and 
year at $1 40 per bushel, and rating the corn in ear at 70 pounds to the 
bushel, the following is a summary of the results on the immediate 
croi) ; 



Rot. 


Cost of artificial fertil- 
izers per acre. 


Product per acre. 


Gain per acre over pro- 
duct of plot 4. 


Value per acre of excess 
over plot 4. 


Net prolit per acre from 
application of artificial 
fertilizeiB. 








Bushels. 


Bnsheh. 










|13 20 


46.37 


8.27 


§11 58 


*,^1 62 






13 20 


64. 84 


26. 74 


37 44 


24 24 


3 




5 39 


59. 07 


20. 97 


29 36 


23 97 


4 






38. 10 
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Mr. G. Pierce, of the same club, reports an cxperiijieiit in planting 
corn cn hi]l land of rather heavy texture, with- clayey subsoil. • To four 
rows twenty-eight pounds of Bradley's superphosphate were applied, at a 
cost of 9S cents, being thoroughly incorporated with the soil before drop- 
ping the corn \ to the next four rows ashes were applied on the hill after 
planting, at the same expense ; to the next four rows, hen-manure in " 
the hill at the same expense — the quantity being nearly tliree bushels, 
at 25 cents per bushel. The next four rows received no fertilizer, and 
their product was 716 pounds of corn in the ear. Plot 1 yielded 1,113 
pounds, showing again of 397 pounds over the unfertilized plot; plot 2 
yielde'd 859 pounds, a gain of 143 pounds ; plot 3 yielded 740 pounds, a 
gain of 24 pounds. Thus, on four rows the superphosphate should re- 
ceiye a credit of $7 94 as the legitimate net profit over the cost of appli- 
cation ; the ashes a. credit of $2 SO ; the hen-manure, even at the low 
rate of 25 cents per bushel, only paying the cost of application. 

POTATOES. 

Mr. S. C. Pattee, of Warner, Xew Hampshire, reports the following ex- 
periment with potatoes on a ridge of dry laud plowed late in the fall, and 
thoroughly harrowed in the S[)ring, the area occupied being IJp.cre. Eo ws 
were laid out three and a half feet apart, by running a plow lightly, and 
the hills were marked a little more than two feet apart, and planted 
with potatoes cat to one or two eyes in a piece, two pieces in each hill. 
The hills received a compost prepared by mixing four bushels of leached 
ashes with one peck of lime slacked with a saturated solution of salt, 
and one peck of gypsum. The product of potafoes was 200 bushels, or 
IGO bushels pe«' acre, worth 45 cents per bushel. Total expenses: 
breaking up in the fall, $7 50; harrowing, May 12, $2 55; planting, 
May 20, $7 75; cost of compost, $2 25; 8.J bushels seed potatoes, $4 25; 
cultivating, June 14, $1 50; June 24, 25,''two hoeings, employing three 
to four laboi ers, making a total of fifty-one hours' work, $7 C5; October 
6 to 9, digging the crop, $14; interest on land, 88; total, $55 45, or 
$44 3G per acre, making the average cost per bushel 27^ cents; value 
of the crop, $90. Net profit over all expenses, including interest on land, 
$34 55, or 827 G4 per acre. The yield included 15 bushels of Early Rose, 
12 of Early Goodrich, and 4 of Excelsior potatoes, which, if sold at reg- 
ular market prices, would have considerably increased the profit. Mr. 
Pattee finds the most suitable soil for the potato to be a light yellow 
loam, elevated in situation, and possessing good drainage, either natural 
or artiOcial, so that no water will stand upon it in the wettest part ol 
the season. All un fermented, nitrogenous manures should be avoided 
as far as possible; but, if necessarily used, they should be ai)plied in the 
fall and plowed in, as they will be less liable to produce disease than 
when spread on the suel'ace. Ashes in liberal quantity make a good 
fertilizer, and plaster is excellent on some soils. Superi)hosphate of 
lime has, in some instances, doubled his crop. 

Potash^ superpJiosphate^ on potatoes^. — The following' is an abstract 
of reports by Professor Voelcker, of England, of experiments during 
the years 18G7-'G9, bearing specially on the effects of potash salts ap- 
plied alone, and in combination with pliosphatic manures, for the potato 
crop. In 18G7, at Garletou, Carlisle, an experiment was made on a very 
sandy, light soil, in poor agricultural condition, on plots measuring one- 
twentieth of an acre each. Some of the plots were left unmanured; 
others were manured with dung at the rate of 20 tons per acre ; one 
' with mineral superphosphate, at the rate of 4 cwt. per acre; one with 
crude potash salts at the same rate; one with common salt at the same 
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rate ; one with mineral superphosphate and potash salts, 4 cwt. of each 
per aere ; and one with mineral superphosphate and common salt, 4 cwt, 
of each per acre. The manures were mixed with twice their weight 
of finely powdered earth, and sown by hand during* showery weather. 
The potatoes were planted April 23. The season was a dry one. The 
potatoes on the dunged plots made a rapid and luxuriant growth, while 
those receiving the artificial manures suffered much from drought, and 
manifesLed a stinted growth, especially those dressed with common salt, 
which exhibited an unhealthy, shriveled appearance. Tlie manured 
plots produced about 74 bushels of potatoes per acre, (60 pounds to the 
bushel,) and the various manures gave the following amounts of increase 
per acre over the unmanured soil: The dung, 160^ bushels; the mineral 
superphosphate combined with potash salts, G8 bushels; the mineral 
superphosphate with common salt, 57 bushels ; the mineral superphos- 
phate alone, 15 bushels ; the crude potash salts alone, bushels ; the 
com.mon salt alone, no increase. The comment made on these results 
is, that on light laud, in a dry season, rotted dung produces an effect 
which cannot be expected from artificial manures, the former supplying 
a large amount of decomposed organic matter, which serves to absorb 
and retain ; moisture. Professor Voelcker remarks that very soluble 
saline manures are rather dangerous agents, and when common salt and 
potash salts are used they should be applied early in the spring, so as to 
be thoroughly washed into the soil. 

Experiments were -made the same year near Broseley, on similarly 
dressed plots, but on rich land, producing, without manure, 470J bushels 
of potatoes per acre. Owing to the fertility of the soil, the 20 tons of 
dung per acre produced no increase, the product, on the contrary, fall- 
ing short of that on the unmanured soil, as did also the iiroduct of the 
other manured plots, excepting where 400 pounds of mineral super- 
phosphate were applied in combination with the same amount of potash 
salts, this application giving an increase of 66 J bushels per acre. 

In 18G8, experiments were made at Lord Wenlock^s Menagerie farm, 
Escrick, near York, on a sandy loam, in good condition, yielding, with- 
out manure, 122 J bushels of i3otatoes per acre. The following fertilizers 
were applied : 1. Mineral superphosphate, 4 cwt. ; crude potash salts and 
sulphate of ammonia, each 2 cwt.; 2. Eotted dung, 20 tons; 3. Mineral 
superphosphate and crude potash salts, each 4 cwt.; 4 Mineral super- 
phosphate, 4 cwt. ; crude potash salts and nitrate of soda, each 2 cwt. ; 5. 
Per avian guano, 4 cwt. ; 6. Mineral superphosphate and common salt, 
each 4 cwt. The plots manured with the mineral superphosphate and 
common salt combined showed a weakly condition, and gave but a slight 
increase of product. The portion dressed with the combination of min- 
eral superphosphate and potash salts manifested at an early period some 
injury troni the effect of potash salts. The portion di-essed with Peru- 
vian guano at first looked very promising, but later in the season suffered 
much from drought, and final results illustrated the need of abundant 
rains to give thils fertilizer its full action. The following is an exhibit of 
the increase of x)roduct per acre from the application of the various man- 
ures, stated in the preceding order : 1, 1S3J bushels ; 2, 18S bushels ; 
3, 148| bushels; 4, 152J bushels ; 5, 45.} bushels ; 6, 17^^ bushels. Thus 
E"o. 1, the mixture of 4 cwt. of mineral superphosphate with 2 cwt. of 
potash salts and 2 cwt. of sulphate of ammonia, proved to be^' an excel- 
lent manure for potatoes on light soil,^' producing in this instance an 
effect equal to that of 20 tons of rotted dung. The effect is diminished 
when nitrate of soda is substituted for the sulphate of ammonia in .this 
combination. 
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An experiment made near Carlisle in the same year, on a friable, deep 
sandy loam, well suited for potatoes and root crops in general, gave 
results substantially in accordance witli those of the Menagerie farm. 
The nnmanured plots yielded bushels of potatoes per acre. Ex- 
periments were made in 1869, at "The Lizards,'' in the county of Bur- 
ham, in a region of the carboniferous formation, on a stiff clay loam of 
uniform character, producing without manure 245^ bushels of potatoes 
per acre. On this productive clay soil the various manurial applications 
produced comparatively small effect, excepting the rotted dung. Taking 
some of these applications separately, and comparing effects on this clay 
8oil with those obtained on the lighter soils, the following points of dif- 
ference arc exhibited: On the stiff' clay loam, the mixture of mineral 
superphosphate with potash salts and sulphate of ammonia was much 
less beneficial than on the light, sandy soil. On the latter the mixture 
was quite as efficient as a heavy dressing of dung; but on the clay soil 
the mixture gave an increase of only 60 bushels per acre, against an in- 
crease of 122| bushels from the dung, the peculiarly beneficial effects 
of Y/hicli were due, in a measure, to its mechanical action in lightening 
up the stiff soil. On this heavy land nitrate of soda more than equaled 
sulphate of ammonia in the combination with mineral superphosphate 
and potash salts. The application of common salt was even more 
prejudicial than on the lighter soils. Professor Yoelcker indicates the 
desirability in future trials on clay soils of experiments with mineral 
superphosphate and potash salts applied separately and in combination. 
Other experiments were also made in 1869 at the Escrick Park Home 
^farm, on light land in good condition and very productive, the unma- 
* 'nured plots yielding 245§ bushels of potatoes, producing quite as largely 
as those of The Lizards." The results were similar to those obtained 
on the Menagerie farm in 1868, although the effect of the Peruvian 
guano was better, owing to the more favorable season. 

COTTON. 

Mr. J. M. Crawford, of Eichland County, South Carolina, reports his 
method of procedure in growing five acres of cotton, on which he obtained 
a premium from the State Agricultural and Mechanical Society. His land 
was an upland basin, surrounded by a gradually rising slope. By under- 
draining, manuring, and judicious cultivation, it has been brought into 
very fertile condition, although, when purchased, it was wet, and com- 
paratively unproductive. Drains were made by cutting ditches two 
feet wide by three and a half feet deep, filling in, to the depth of twelve 
inches, with bricks or stones, afterward throwing straw and corn-stalks 
on these materials, to prevent earth from settling among them, and 
finally filling up with earth. In November, 1868, after gathering his 
corn, Mr. Crawford broke up the ground with a half-shovel plow six 
inches deep, following with a two-horse, bull-tongue plow fifteen inches 
long, widened at the point. The field was then allowed to remain till 
January, when it was harrowed with a large two-horse, iron-toothed 
harrow, completely pulverizing the soil, and leaving the ground clean 
and level. April 1 he plowed and harrowed again, and laid off rows 
four feet apart, in which he applied a fertilizer composed in the follow- 
ing proportions: Peruvian -guano, 200 pounds per acre^ l^laster, 300 
pounds ; leached ashes, 500 pounds. He then bedded up, and com- 
menced planting (April 27) Boyd's Prolific seed, in hills three feet apart 
in the row, covering with the hoe. The cotton came np well, and was 
tMnned to one stalk in a hill. Two more plowings were then given, and 
another hoeing. In August the crop .was again hoed, the cotton then 
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lappiug in the rows. The thorough preparation of the land before plow- 
ing made the labor of cultivatiDg the crops comparatively light. The 
live acres produced 12,510 pounds of cotton, averaging 2,502 pounds per 
acre. Cost of manure: Guano, $44; plaster, $14; ashes, $4; stable 
manure, $20; total, $82; averaging $16 40 per acre. 

Mr. Crawford also reports that in March, 18G9, on a field of one acre, 
he applied broadcast and plowed under eighty loads of manure, costing 
$20, and planted Boyd's Prolific seed, the land being of the same nature 
as that of the five acres abov^i mentioned, and cultivated in the same 
manner. This acre produced 3,960 pounds of cotton. The excess of 
production on this one acre over the average of the five-acre field was 
1,458 pounds ; the excess of cost of manure ax>plied, only $3 60 per 
acre. 

Mr. M. O. M. Hammond, of Beach Island, South Carolina, reports an 
experiment made in 1869 with fertilizers on cotton on a gray soil, thin 
from long tillage, underlaid by a red clay subsoil. The ground was 
opened March .29, with a shovel plow running five or six inches deep, 
at intervals of three feet, in rows north and south, and the fertilizers 
were equally distributed in the furrow, at the rate of 307 pounds per 
acre, and bedded over with a Brinley plow. April 19 the beds were 
opened with a small bull-tongue, and the seed dropped, eight or ten 
together, at distances of fifteen inches apart, and covered with a board, 
a fine rain following at night. The cultivation was done vnth sweep 
and hoe, each used three times, the first working being on May 12, the 
last, July 30. The spring was cold, and unfavorable to growth. Heavy 
rain storms occurred June 1 and July 27; the interval between the* 
two being, in general, one of intense heat ; there was a similar heated 
term in August. The stand was defective. The following are the fer- 
tilizers applied, with their respective x>roducts of seed cotton per acre: 
Dickson Compound, product, 1,258 pounds ; J. T. Gardiner's Manipu- 
lated, 1,278 pounds; Patapsco, 1,058 pounds; Baugh's Raw-bone, 1,012 
pounds; Peruvian guano, 999 pounds; Wilcox & Gibbs's Manipulated, 

.988 pounds; ^'J 676 pounds; no fertilizer, 481 pounds^ The 

small product of the latter shows the great exhaustion of the soil on 
which the experiment was tried. 

Mr. J. W. lioberts, of Osyka, Mississippi, reports to the Department an 
experiment made this year in fertilizing cotton on about 1 J acre of poor 
upland, not capable of producing without manure more than 500 pounds 
of seed cotton. The ground was plowed to a good depth, and was 
otherwise well prepared; was manured with 370 pounds of Pierce's 
superphosphate of lime, and planted with "Dickson" seed. Tlie 
crop of seed cotton amounted to 1,300 pounds, making 433 pounds of 
baled cotton, Avhich, after paying all expenses, gave a net profit of 
$49 52. According to this exhibit, the fertilizer should be credited with 
an increase of, at least, 800 x>ounds of seed cotton, on the area named. 

Cotton on drained land. — A young planter'^ at Eatonton, Georgia, 
states his experience with a half acre of land which he under-drained in 
the fall of 1868, and which before that had been wet in the driest 
seasons. He accomplished the drainage by digging a ditch four feet 
deep and three feet wide, across which he placed poles, six feet apart, 
sunk in the earth to within six inches of the bottom of the ditch, 
crossing these with other poles, then overlaying with brush and 
filling up with earth. Before 3Iarcli of the next year the land was dry 
enough to be plowed. He then broke it up, opened rows about seven 
feet apart, and applied Dickson^s Compound at the rate of 300 pounds 
to the acre ; planted early, and gathered from the half acre 1,500 pounds 



RECENT FARM EXPERIMENTS. 



463 



of seed cotton. Later practice has led him to prefer the use of x>lank 
troiaghs for uijder-drainSj someT^hat in the fashion of an inverted Y. 

Fertilizers in drills and drilled and broadcast — Mr. Thomas B. West^ of 
Thompson, Georgia, reports an experiment with fertilizers applie^d in 
drills^ and partly in drills and partly broadcast, on a field which had 
been in pasture thirty -five to forty years. He broke the land with a 
two-horse turn-plow, running ten inches deep, and laid off six one-quarter 
acre plpf s, five of which he dressed with fertilizers, and planted cotton 
May 12. The fertilizers applied were Dickson's Compound; Peruvian 
guano, dissolved bones, and plaster, in equ^il parts ; and bone flour. The 
following table shows the manner and cost of application, and the 
results obtained x)er acre : 



Plot. 


Fertilizers. 


Cost of application in 
driUs. 


t Cost of application 
broadcast. 


Total cost of applica- 
tion. 


Value of increaso of 
j ^ product over No. 1. 


Per cent, gain or loss 
on manure invest- 
ments. 


1 

3 
4 

5 

6 














Dickson's Compouud 

Peru viaD guano, dissolved bones, 

and plaster 

Peruvian gniano, dissolved bones. 


$S 00 
16 00 

8 00 
8 00 

8 00 


$8 00 
16 00 

16 00 


$^ 00 
16 00 

16 00 
24 00 

24 00 


|9 24 
14 00 

3D 76 
42 28 

16 80 


Gain, 15^ 
Loss, 12^ 

Gain, 148i 
Gain, 76 

Loss, 30 



In regard to applications of thele fertilizers in the drill, Mr. West 
concludes that an amount costing $8 to $12 is sufficient, and that any 
excess over this quantity would be more beneficially applied broadcast. 
These conclusions have been sustained by the results of his general 
cotton crop. 

Fertilising old red Za?jd— Mr. J. D. Willis, of Union Church, Missis- 
sippi, rei^orts that in 18G8 he planted a i)iece of old red laud in cotton, and 
with common culture and no manure made 300 pounds of seed cotton 
per acre. In February, 1869, he laid oft' rows four feet apart, by run- 
ning a turning plow twice in the same farrow, throwing the dirt each 
way, following with a long scooter at the bottom of the furrow. In the 
same furrow he then strewed forty bushels of fresh cotton seed, and 100 
pounds of salt per acre, afterward adding a large amount of compost 
I)repared by rotting fresh cotton seed with six times its bulk of muck 
and scTai>ings of the wood-yard, put in alternate layers, one inch in 
thickness of cotton seed being covered with a layer of uiuck and scrap- 
ings isix inches thick. The fertilizers were then covered by a turning 
plow run on each side of the furrow, follovred by a scooter. The mid- 
dles were broken out in May, the cotton being i)lanted May 17. As 
soon as the cotton was ready for scraping, he barred off with the turn- 
ing plow, a.ud afterward worked over the cotton every ten or twelve 
days, cultivating to the depth of half an inch. The first bloom was on 
July 15, and the crop yielded 1,170 pounds of lint per acre. 

CottGii on Bermuda grass land. — In 1869, Mr. R. W. Bonner, of Clinton, 
Georgia, employing small, short scooters, thoroughly, broke up about 
nine acres of land which had been in Bermuda grass twenty -four years 
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without being disturbed. He applied in the drill 120 pounds of Peru- 
vian gnano to the acre, and obtained from the yield 9,37G j)ounds of 
seed cotton, or about 1,042 pounds per acre. At date of his report, 
Febrnary, 1870, very little live grass was left on the field, but large 
quantities of dry turf, and he was about to plant again in cotton with 
expectations of an increased product. 

Oats as a;preparaforyfor cotton.— Kv. E. M. Pendleton, of Sparta, Geor- 
gia, in recommending oats as a preparatory crop for cotton, states his own 
experience in illustration of his views. During the last season he made a 
i^i'Q-p of oats sufficient to last six mules four months, and the cotton seed 
.employed as a fertilizer for the crop more than paid for itself by the 
increase of vegetable matter remaining in the soil. The same amount 
of corn and fodder made on the land would have cost four times as 
great an outlay, and the benefit of the cotton seed would not have 
reached beyond the crop for which it was applied. He adds that, under 
proper methods of culture, a good stand of oats could be assured, and 
the amount of humus practically created by this crop is quadruple that 
left by the corn crop. On his own farm he practices a rotation of small 
grain dressed with cotton seed one year, and cotton dressed with a 
nitrophosphate the next year, and by this course he constantly increases 
the productiveness of his land. 

MISCELLANEOUS. 

Ex])eriments on m<i7igolds. — The following table presents results of ex- 
periments made in 1869, under the direction of Professor Yoelcker, in 
applying various fertilizers to mangolds on light land in good condition. 
Two localities are included in the report — ^Ivor Moor, near XJxbridge, 
and Escrick Park, near York, England. At Ivor Moor, the seed was 
sown April 27. The artificial manures were sown with ashes to secure 
their uniform distribution, and harrowed in. The roots were harvested 
November 2. At Escrick Park the"" mangolds were sown May 11, on a 
field which had been cropped in barley in 1868. The soil was of a light, 
sandy character, and though naturally poor was in good condition. The 
roots were harvested I^^'ovember 11. In both cases the experimental 
field was divided into eleven plots of one-twentieth of an acre each. 
Professor Yoelcker remarks that in former years he had applied potash 
salts alone to a variety of crops, but had found that in most cases little 
benefit had resulted from these salts unsupported by other fertilizing 
agents ; therefore theyj^were not employed in these experiments. The 
table gives the amounts of manure applied, and the products obtained 
per acre: 
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Manures ai)plied. 
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Ivor Moor, 
product per acre. 



Escrick Park, 
j)roducfc per acre. 
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At Escrick Park the fertilizer applied on plot 0, a mixture of min- 
eral superphosphate and potash salts with a small quantity of nitrate of 
soda, gives much larger returns than any of the other dressings 
applied j while at Ivor Moor the use of sulphate of ammonia, in combi- 
nation Avith the superphosphate and potash salts, gives substantially the 
same results as are obtained from the employment of nitrate of soda in 
mixture. The fertilizer indicated on i3lot 9 is recommended by Pro- 
fessor Voelcker as an economical and beneficial artificial manure for 
mangolds, on light land. The combination of 10 tons of rotted dung 
with 1^ hundred- weight of mineral superphosphate gives as good a 
product, on an average, as is obtained from the application of 20 tons 
of rotted dung. The products on plots 8 and 10 nearly equal each other 
I in both experiments. A considerable variation is observed in the re- 
I suits obtained lYom Peruvian guano alone in the two experiments, and 
] Professor Voelcker remarks that, w'hile the exclusive use of mineral 
phosphatic manures for mangolds on light land is not advisable, on the 
other hand the best crops are not obtained from the application of 
manures containing, like Peruvian guano, an excess of nitrogenous 
compounds. At Ivor Moor the addition of 2 hundred-weight of potash 
salts to 3 hundred-weight of mineral superphosphate produced fair 
results, giving about the same yield that was obtained from the addi- 
tion of 1 hundred weight of Peruvian guano to the superphosphate ; 
but at Escrick Park the potash salts and superphosphate are decidedly 
more elective than the guano and superphosphate. In both experi- 
ments the mineral superphosphate applied alone ranks low in the scale 
of productiveness, and appears to be an unsuitable manure for man- 
golds on light land. 

Uxperiments m feeding. — Prof. J. B. Lawes states that numerous experi- 
ments at Eothamsted, England, show that on an average a pig weighing 
100 pounds will consume 500 pounds of barley meal, if supplied with as 
much as he will eat, and double his vreight in sixteen or seventeen 
weeks. This amount of barley meal will contain 420 pounds of dry 
substance, and in the period of time stated, 74 pounds of this are util- 
ized in the 100 pounds increase of live- weight, 70 pounds i^ass into the 
manure, and 270 pounds are expended in respiration and perspiration, 
or, in other words, in the mere sustenance of life. If, however, the 
work of fattening be carried on more slqwly, and the 500 i)ounds of 
30 A 
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barley meal be distributed over a longer period of fcime, there will be a 
less increase in live-weight, the animal expending a larger proportion 
of this given quantity of food in respiration and perspiration; and the 
j^eriod may bo so extended that there will be no increase in live- weight.' 
It is seen, therefore, how important early maturity and rapid fattenin<^ 
of stock are to the pecuniary iuterciSt of the grower. 

Uxperivmits witli six piff^.^-Mv. J. S. Grifliu, of Levant, Maine, reports 
his experience m raising pigs during a period of twenty months. April 
28, L8GS, he purchased two pigs four weeks old, and fed them through 
the summer with as much milk as they would drink and a httle corn 
meah In September he c.'Mnmenced Ibeding boiled potatoes mashed with 
meal, with milk for drink, eontiuuiug this diet until about the midcile of 
October, after which he fed scakled imal and milk until December 1, 
when the pigs were shiughttnxHl. T:ioy vrcre then about eight months 
old, and weighed, when dressed, :!82 and 38(J pounds resoectively. 
Two pigs purchased in Octob->r, 180^5, at the age of four weeks, and fed 
in like unmner, were slauglitered when seven months old j theh dressed 
weight being 240 and 2G0 pounds respectively. Two pigs were pur- 
chased May 14, 1809, at the ago of five weeks, and were fed with 
milk, meal, and boiled potatoes until September 20, after which they were 
fed with dry com and meal^ with milk for drink. Their weight, 
when sla,nghtered, was 250 and 300 pounds, respectiveJy. Ojic of 
the pigs was lame during the summer, and would probably have taken 
on more fiesh but for this cause. Beceipts: Amount of pork Irbm six 
pigs, 1,818 pounds J worth, at 15 cents per pound, $272 70. Expen- 
ses 5 six pigs, $28; seventy -two busliels of meal, $70 20 : small i)otatocs. 
$10; total, $117 20. Profits, $155 60. Mr. Griffin advises that pigs 
be l<ept ni a dry yard and a clean pen, with access to clean water. 

Experiments in planting nc^.— The following is a report of an experi- 
ment made in 1809, by Mr. Henry Shanklin, of Pendleton, South Carolina, 
in planting "golden rice," on a plot containing 2,000 square yards, or a 
little more than two-iuthsof an acre : he j>lowed the ground thoroufdily 
cross-plowed and hiirrowed; then with a bull-tongue plow laid out rows 
eighteen inches apart, and planted April 0, using seventeen quarts of 
seed, covering aud*pressing down with a hoe, and tracking on the seed 
with the feet. In the middle of May, after hoeing once and taking out 
the grass with his fingers, he let on water, which he kept flowing- 
through the rows until July 1. lie then turned q% hoed, afterward 
turned on the water again, and kept it running through the rows until 
the rice began to turn, when the water was gradually drawn oixl The 
crop was thrashed by hand, and carefully cleaned and measured. The 
yield was 56^ bushels in the bull, weighing 45 pounds to the bushel 
being at the rate of lZ^ bushels per acre. 

Cotton seed-y cmsJied and unerushed.— Mr, Van de Wurt states that in 
December, 1808, he measured 10 bushels of cotton seed, which be're- 
duced to 9 bushels by thrashing, and after sprinkling with lime packed 
away in a close place. At the time of planting corn, selecting two acres 
he experimented on one acre with U bushels of the crushed seed, (equiva- 
lent to 0 bushels uncrushed,) dropping it near the conn On the adjoin- 
ing acre he used 5 bushels of uncrushed seed, well rotted. The result 
was that the acre which received the crushed seed yielded 30 bushels of 
corn, while that which received uncrushed seed yielded ptdy 19 
bushels, Two acres of cotton also were dressed with the same quantity of 
crushed and uncrushed seed, applied in the furrow at the time of bed- 
dmg. The result fi^om the crushed seed was 1,400 pounds of seed cot- 
tdn^per acre ) . from the uncrushed^ 1,000 pounds ijcr acre. 
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PROQEESS OF INDUSTRIAL EDUCATION. 

All the States have now accepted the congressional grant, made un- 
der the act of Jnly 2, 1862, for establishing agricultural and mechanical 
colleges, and the dates of their acceptance were all given in the report 
for 1867, except the following : Alabama, December 31, 1868 ; Arkansas, 
January 31,* 1867 ; Florida, January 30, 1869; Georgia, March 10, 1866; 
Louisiana, March 5, 1860; Mississippi, October 30, 1866; Missouri, 
March 17, 1863 ; Nebraska, February 13, 1860 ; North Carolina, Febru- 
ary 24, 1866 ; South Carolina, December 14, 1866 ; Tennessee, February 
18, 1868 ; Texas, November 1, 1866 ; and Virginia, February 5, 1864. In 
more than half the States agTicultural colleges have been established, 
and most of them are in operation. 

CONNECTICUT. 

lu the Sheffield Scientific School of Yale College, at New Haven, 
no material changes have been made since our last report. It is con- 
templated by the trustees to bring together i)rofes3ors and students in 
every department of study, and to build up a national central school of 
pure and applied science. 

The faculty consists of Theodore D. Woolsey, president; William 
Norton, professor of civil engineering and mathematics ; William D. 
Whitney, professor of linguistics and German ; Samuel W. Johnson, 
I)rofessor of agriculture; Daniel C. Eaton, professor of botany; Ches- 
ter S. Lyman, professor of physics and astronomy ; William P. Trow- 
bridge, professor of dynamical and mechanical engineering ; Geo. H. 
Brush, professor of metallurgy and mineralogy ; Daniel C. Gilman, pro- 
fessor of physical geography and history ; Othniel C. Marsh, professor 
of paleontology ; Addison B. Verrill, professor of zoology and geology; 
Eugene C. Delfosse, instructor in French ; Louis A. Bail, instructor in 
I drawing; Oscar D. Allen, instructor in metallurgy and assaying; 
I Daniel II. Wells, instructor in analytical and descriptive geometry; 
[Siduey I. Smith, instructor in zoology; Mark Bailey, instructor in elocu- 
ition ; Thomas R. Lounsbury, instructor in Euglisb ; William G. Mixter, 
iustructor in elementary chemistry ; Albert 13. Hill, instructor in sur- 
veying and mechauics; Charles S. Hastings, instructor in i)hysics; 
J Joseph H. Adam, iustructor in determinative miueralogy ; F. Bacon, 
instructor in the laws of health ; J. F. Weir, instructor in arts of de- 
sign ; General B. S. Koberts, iustructor in military science. The i)rofes- 
sors named constitute the governing board of the institution. 
I The regular courses of study occupy three years. For admission, the 
student must pass a thorough examination in Davies's Bourdon's alge- 
bra as far as the general theory of equations, or its equivalent; in 
geometry, in the nine books of Davies's Legendre, or their equivalent ; 
^lud in plane trigonometry, with analytical trigonometry inclusive ; and 
also in arithmetic, including the metrical system ; geography. United 
States bistory, and English grammar, including spelling. An acquaint- 
ance with the Latin language is also required, sufficient to read and 
construe some classical author, and Allen's Latin grammar is recom- 
mended. 

Course of study inthe freshmanyear. — Mathematics : Analj tical and de- 
scriptive geometry, spherical trigonometry, perspective and surveying, 
mth practical tield-work. Chemistry ; Recitations and laboratory prac- 
tice. Physics : Eecitations, experimental illustrations of subjects taken 
up. Language : The commencement of German and lessons in respect to 
I 
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the use of Englisli, witli practice in writing and elocution. Botany : Ek- 
cursions and lectures, 'Drawing : Lessons in geometrical^ perspective, 
and free-liand drawiiig. 

At tlie close of the freshman year the students are assigned to the 
various sections which embrace the studies they respectively desire to 
pursue during the remaining years of their course. In each section they 
also attend to some studies appropriate to other sections. These sec- 
tions constitute eight special courses, as follows : 

1. Chmiairy and meiaZZ^trf??/.— Analytical cliemistiy, thftorotical organic chenaistry, 
9.£TicuItural chemistry, motailnrgy, and mineralogy ^ with -weekly exercises in the ident- 
ification of minerals, 

2. Civil enpweerin*/,— Spherical trigonometry, higher analytical ^(^oometry, differoBtial 
aud integral calculus, descriptive geometry and coordina^te branches of study ; practi- 
cal Burveying with field operations and plotting connected with it; drawing of j)laues 
and elevations, shading aiid tinting, linear perspective, lTce-ha.nd drawing j construc- 
tion and operation of machines, utilization of water-power ; employment of prime 
movers, including hydraulic motors and steam-engines ; the laying out of curves, and 
field operations necessary in locating a line of road, establishing the gi'ade, and deter- 
mining the amount of escavation aud of embankment, strength of materials, the estab- 
lishment of foundations, construction of walls and arches, biidges, roof-trusses, &c., in 
wood and iron, and the graploics in stone-cutting. 

3. Mechmioal or dynamical enginemn.g. — ^Mechanical drawing ; theoretical or pure 
mechanics; theory and construction of machines, machinery, and theory of mechanism; 
the application of the principles of dynamics to the designing and construction of 
prime movers a,nd other maoluneiy for special purposes; the fabrication of materials 
used in the construction of machinery ; the practical construction of the parts, the fit- 
ting up of machinery generally, and the management and control of the same. 

.4. .-d<7noMZ*wre.— -Agricultural and analytic chemistry, vegetable physiology and botany, 
zoology, entonaplogy, geology, culture of staple crops, principles of stock-breeding and 
rearing, and rural economy, 

5. Natural /wsior?/.— Physiological and structural botany ; geology, with escxirsions 
to interesting localities, and the study of fossils in the zoiilogical laboratory ; zoology, 
including comparative anatomy, embryology, &c. ; and mineralogy, showing the phys- 
iological properties of minerals, crystallization, classification, &.c. 

6. Preparation for nuidical studies. — Chemical testing of drugs aud i'>oisons ; comparar 
tivo anatomy, reproduction, embryology, the laws of hereditary descent, and human 
parasites ; and a general knowledge of structural and physiological botany, and medi- 
cinal, food-producing, and poisonous plants. 

7. Studies preparaitory io miwiM^.— The regular course in civil or mechanical engineer- 
ing, and the fourth year metallurgy, mineralogy, and lectures on mining. 

8. Select studies preparatory io other higher x^^f'suits, to business, ^'C. — In addition to 
instruction in German, French, and English, common to all the departments, the gen- 
eral principles of language, the critical study of the English language in its structure, 
history, and literature; constant practice in composing; systematic instruction in th^ 
physical geography of tlie globe ; in the special, physical, and historical geography of 
Europe and the United States ; in the outlines of modern history aud in political econ- 
omy ; in agricultural chemistry^ botany, zoology, geology, mineralogy, and matheniat- 
ical astronomy ; lectures on agriculture, ruraJ. economy, stoclc-brotxling, and on gen- 
eral and theoretical chemistry. 

Building and ap;i^amtus,^^hA^eM, Hall is a large and commodious 
building, containing recitation and lecture rooms for all the classes, a 
hall for public assemblies and lectures, laboratories for chemical and 
metallurgical investigations, a photograx>hic room, an astronomical 
observatory, musenms, a library and reading-room, besides studies for 
som^ of the professors. The collections belonging to tbe school aret 
1. Apparatus in chemistry, metallurgy, mechanics, photography, and 
zoology. % Metallurgic mnsenm of ores, rocks, furnace-products, and 
an extensive private cabinet of minerals. 3, Agricultural museum of 
soils, fertilizers, and useful and injurious insects. 4, Astronomical 
apparatus, consisting of an equatorial telescope by Clark &? Son, of 
Cambridge, and a meridian circle, 5. Cabinet of physiological and 
mechanical apparatus, constitntiug the * ' Collier cabinet.'' 6. Models in 
ii^Mteoture, civfl engineeri^ and descriptive geometry, 7. Mecliani- 
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cal drawings recently given by tlie Kovelty Iron Works in Kew York. 
8. Maps, charts, and reliefs, partly given by the United States Govern- 
ment. 9. Library containing the Hillhouse mathematical library, a gen- 
eral-reference library, and the current English, French, and German 
scientific journals. 10. Access is also had to the extensive college 
library, the cabinets in mineralogy, geology, zoology, casts, models, 
designs, &c. 

The tuition is $150 per year, with an additional charge of $5 annually 
for reading-room and gymnasium; $5 to freshmen for chemicals ; and 
to special students in the chemical laboratory $25 per term for materi- 
als used. The graduation fee is $10, . 

Students for 1870 are : Graduates, 28 j seniors, 25 ; juniors, 37 ; fresh- 
men, 39 ; specials, 12 5 total, 141. 

DELAWARE. « 

Delaware College, at Newark, was opened for the reception of stu- 
dents on the 14th of September, 1870, after a suspension of more than 
ten years. 

At a meeting of the board of trustees, held the 19th of July, 1867, a 
committee was appointed to visit the State legislature, then in session, 
and endeavor to effect a union between the college and the State, by 
which the former should receive the annuar interest of the congres- 
sional grant of land-scrip for establishing a college of agriculture and 
mechanic arts. An agreement was made by which the State was to 
give to the college the annual interest, and the trustees on their part 
were to carry out the object of the grant by establishing a department 
of agriculture and mechanic arts, and to give the State a joint and 
equal interest in the property and government of the college. An act 
was passed by the legislature on the 14th of March, 1867, by which the 
institution was incorporated anew under the old name, " Delaware Col- 
lege," and the board of trustees made to consist of thirty members, one- 
'half of whom were to be appointed by the governor of the State, and 
the other half by the members of the old college board. An act 
amendatory of the act of 1867 was passed February, 1869, by which the 
powers and duties of the trustees were explicitly defined ; and in March 
of the same year a supplementary act was passed giving the appoint- 
ment of students admitted free of tuition, being one from each "hun- 
dred," to the members of the legislature from their respective hundreds. 
The new board of trustees organized on the 2d of January, 1869, by 
the election of Eathwell Wilson, president; John Hickman, vice-presi- 
dent, and George G. Evans, secretary. At a subseqrteut meeting in 
May, 1870, they elected several members of the faculty, and voted to 
open the college on the 14th of September, 1870. 

One of the leading objects of the college is to teach such branches of 
learning as are related to agriculture and the mechanic arts. It is 
designed especially to give a thorough knowledge of the most approved 
methods of conducting the practical operations of the farm, garden, 
and nursery; and to show the results of carefully-conducted experiments, 
and how they may be made of practical value. Particular attention 
will be given to the most profitable kinds of farming for Delaware, 
where the soil and climate are in some respects so peculiar as to 
render much of the instruction given elsewhere of little practical 
benefit. 

The college embraces three departments : 1. A classical department. 
2. A scientific department. 3. An agricultural department. The fac- 
ulty consists of William H. Purnell, president and professor of moral 
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philosopliy and Englisli literature; Edward D. Porter, professor of agri- 
cultiirej natural pkilosophy, and civil engineeriDg ; William D. Mackey, 
professor of mathematics and aacient languages 5 Charles P. Williams 
professor of chemistrj^, geology, and natural history 5 Jules Marcheft, 
professor of modern languages and military science 5 Francis C. Philim, 
assistant in the laboratory. 
The curriculum of study in the agricultural department is as foUows: 
J UNtoR cLASS-^-Firsi fcrm.— Practical agriculture— Location of farm and division into 
fields ; soils, classifitcation and mecbanica,! treatment; principles of draiiiago ; laying out 
and construction of drains. Natural scieaees— 13 otivny and physiology of plants ; princi- 
■ pies of gcrmmation and growth; analysis and classification. Chcmistrv— Chemical 
physics ; inorganic chemistry, nomenclature; laws of chemical combination and study of 
clenients. Related studies— Altj^bra, from finadratic equations ; lectures on human anat- 
omy; physiology and laws of health; Knt^iiah composition, language, and literature. /Sec- 
ond term.— Practical agriculture— Farm iiijj)loment3, piinciplesof construction and use: 
fencing, hedging, location, and plans of farm buildings. Chemistrv— Inorganic chemis- 
try; study of the elements, with laboratory practice; lectures on chemical physics and 
inmoralogy. Natural sciences— Systematic botany, classification of plants, including a 
ditossion of the general principles of classificatioD in the diii'orent departments of 
natural history. Related studies— Algebra finished ; first book of geometry : lectures 
on anatomy, physiology, and laws of health ; studv of the English language. Third 
iej-ni.— Practical .agncuiture-— Horticulture ; hot-beds, their construction and mana^re- 
ment; mothods of propagating plants by layers, cuttini^s, buddings, gniiling, ^sTc: 
transplantmg varieties oi Bmall fruits^ and the best moans of cultivating them ; gen- 
oral nm-sery manajjement. Chcmistry—Lecttires on inorganic chemistry ^ chenSoal 
physics and minxjralogy, with laboratory practice Natural science— Practical botany ; 
characteristics and geographical distribution of the natural orders, with their relative 
import&,iice ; genera and speci<js having agricultural, commercial, medicinal, or oma- 
inental value,- weeds and poisonous plants. Kelatcd studios— Geometrvj five books; 
iDGtures on anatomy, physiology, and hygiene; modern history. 

Middle class— Firs? fmii.--l>racticai agriculture— Oenoral principles of fa,rm econ- 
omy; care and feeding of stocic ; mauure, composition, raauufacturo, and apjilication : 
tarm machinery, construction and miuiagGmont. Chemistry— Or^»-anio chemistry; 
qualitative analysis, with laboratory pmctico in the detection of alkalies and alkaline 
earths, metals, mineral and orgimic acids ; use of tlio blow-pipc. Natui-al sciences— 
PnnciplGs of zoolop^ development, structure, ciassiiioation, aud distribution of ani- 
mals; pnnciples ot geology, dynamical and descriptive. Eelatod studies— Geometry 
finished ; natural philosopliy, properties of matter, i>>rce, gi^avitv, pendulum, motW 
projectiles, mechanical powers ; Frendi or German. Second ^crwi.— Practical af^ricul- 
turo— Aaimal husbandry, breeds and varieties of doiacstic animals, dairy-stock, horses, 
eheep, 8wmo, pouUry ; pr in cipies of breeding, rearing, training, and fatteniufr ; comW 
sition and preparation of food; management of honey bees. Chemistr\t-Oriranic 
chemistry; qnalitative analysis, with laboratory practice in the dote&tion and sebara- 
tmn ot the Glements ; oheniistry of the gemination and nutrition of plants. Natural 
Sciences—Systematic zoology, natural orders, families, &c.: eml^ryology, and pec^liaa^ 
mod^s of renFoduction ; geology, origin of soils ; building materials ; coal, coal-oil, and 
metals. Related studios -Mensuration of lines, surfaces, and solids; measurement of 
artifi^rs' work, timber, lumber, &c.; natural philosophy, mechanics of fluids ; coH- 
Btructton and use oi >aromete-r, pumps, springs, aiid wells ; French or German. Third 
t^.~Practical agriculture-Hor^fo^^^^ varieties and modes of 

culture of vegetables andtlim^ p^iyaration for market; fruit culture, apples, pears, 
PI^^9^,J^^^B, ar&pes, 4^c.; methods of pruniiig and training, and study of diSea 
of fruit trees and insects injurious to vegetation ; special attention given to p^h 
ctilture JMid maaia^ement ot orchards. Ghtvmistry-Organic chemist?y, qualitative 
IJiboratory practicro; chemistry of decomposition and fei^entatiott. 
Natm-al flciences-Ent^mo ogy, classification of insects, habits of those injurious to 
vegetation ; geology of Delaware and Eastern Shore of Maryland and Virinia with 
S^ltSff %f PO?its of Hiarl limx^stono, iron ores, and building maXS le- 
JhSn^^^r"^,^^^''-^^^^^^^ cham,€ompass, and transit; field-practice and use of 

surveys; natural philosophy sound, heat, and Hght; 

-OS of therm^metU, telescopes^ 

SfiNioH ci^ss-^Mrst ie7TO.-Practicai fvgricuHure-Farm ecouomv, princiDles of fota- 
tion of crops, their adaptation to soils and markets; cultivation oi^ farm crom wh^lt 
1^^'^ "^ and theii- preparation for market. CWiSry^^^^ 
. ..^^8^ft^ c wsiti<m 0^^ soils, qi.vantitativo analysis of domestic manures aid SheT^ 

aom^tio mimls, ma yotermaoy ^ui^gery and medicine. Eelated etSdie^latoil 
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philosophy, electricity, statical anil dynamical ; civil engineering, ptinciplcs of con- 
struction, strength of materials; French or German. Second /m/i— Practical agricul- 
ture— Agricnltnral book-keeping, farm accounts j herd-book, fixrm journal ; modes of 
conducting experiments and making them useful; collection and use of agricultural 
statistics ; history, of agriculture. Chemistry— -Afip:icultural chemistry, quantitative 
analysis of artifieial manures, ^LUd their influence on plant growth. Natural sciences — 
Lectures on economic geology and mineralogy; diseases of domestic animals ; veteri- 
nary surgery and medicine. Related studies— Natural philosophy, magnetism; con- 
straction and use of the telegraph ; physical geography and meteorology,' laws of dews, 
frosts, fogs, clouds, rain, hail, snow, and winds, with local causes affecting the climate; 
meteorological instruments, and their use to the farmer; civil engineering, construc- 
tion of roads, railroads, and canals ; French or German. Third term.— Practical agricul- 
ture—Horticulture, construction and managoment of hot-houses ; cold graperies and 
orchard houses ; landscaj)© gardening and rural architecture ; rural law relating to 
tenure and conveyance of land, highways, cattle, and fences. Chemistry— Agricultural 
chemistry, quantitative analysis of dairy products; chemistry as applied to the arts of 
tanning, dyeing, bleaching, and the manufacture of ghiss, porcelain, and irop. Natural 
ecienccy — Excursions for practice in geological surveys acd collection of specimens in 
botany, zoology and mineralogy. Related studies— Natural philosophy, electro-dy- 
namics, electrotyping and gilding ; civil ci^gineering, field and office work ; French or 
Germau. 

Candidates for admission into this department mttsfc be at least four- 
teen years of age, produce testimonials of good moral character, and 
sustain an examination in English grammar, geography, arithmetic, tke 
elements of algebra, and history, Students who satisfactorily complete 
the course of study will be entitled to a diploma as graduate in agricul- 
ture. The farm contains about seventy acres of well improved land,' 
consisting of meadow, tillage, and pasture grounds. There are six 
acres of vegetable garden, eight acres of small fruit trees and 
vineyard, five acres of apples, pears, peaches, and plums, and the 
Whole farm is well supplied with stock, tools, and farm machinery. All 
the students, not excused on account of physical disability, are required 
to labor on the farm one to two hours each day, escept Saturday and 
Sunday, under the direction of the professor of agriculture. Besides 
this required labor, all students will have an opportnnity of working on 
Satui^day, and at such other times as will not interfere with their prepa- 
ration for the recitation -room, and will recei ve for such labor eight to 
twelve cents per hour, according to the work done, The philosophical 
apparatus of the college is very complete. The State cabinet has also 
been transferred to the college by an act of the legislature. The differ- 
ent libraries contain aboat 7, 000 volumes. Expenses of students for 
the year, exclusive of board, are $79 50. Board may be obtained for 
$3 50 to $4 50 per week. 

ILLINOIS. 

The Illinois Industrial University, at TJrbana, has been open £or the 
reception of students more than two years. During the past year 
all the fences on both farms have been rebuilt or thoroughly re- 
paii^ed, and-about five miles of hedge have been plauted. The hedge 
completely surrounds the farms. Forty-five acres of land sown with 
oats produced 1,204 bushels, and 175 tons of hay were cut on 120 acres 
of meadow land. There have been planted in the apple orchard 2^193 
trees, and about 600 more have been set in the nursery to remain till a 
place cah be prepared for permanent planting. Shelter belts of maples 
on the north and south, and of Norway spruce mA Austrian pine on 
the we3t, were set outside the orchard, and every tenth row in the orchard 
was left vacaut for plaating an evergi'eeii wind-break. In the nurseries 
there have been coilected during the year for forest platitations and 
shelter-belts, 3,000 ash trees, 1,000 white elm, 1,000 American arbor- vitse, 
1,000 balsam lir, 1,000 red pine, 100 Austrian pine, 100 Scotch pine, ,18 
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varieties of the pear, several varieties of the cherry, some tulip and 
sycamore trees, and 1,300 small evergreens for forest. It is contemplated 
to commence immediately to plant a timber forest of one acre of each 
of the most approved species of trees, to determine the actual cost and 
profit of artificial forests, and the relative value of timber trees which 
may be grown fn Illinois. 

Several varieties of different species of small fruits are under culti- 
vation, and it is intended to make large additions in order to test their 
relative value. Arrangements are also in progress to test a large num- 
ber of garden seeds and plants and make a full report of the re- 
sults. Considerable qviantities of vegetables have been marketed in 
the city of Chicago, and also in Urbana and Champaign. A gardener's 
house has been built receatly. A new green house is nearly completed, 
which will add largely to the facilities of illustration to students, and 
also be an ornament to the horticultural department. 

The university embraces the following departments : 1. Agriculture. 
2. Mechanical philosophy and engineering. 3. Chemistry. 4. Natural 
history. 5. Pure mathematics. 6. Engineering. 7. English language 
and literature. 8. German language and literature. 9. Latin language 
and literature. 10. Greek language and literature. 11. History and 
social science. 12. Commerce. 13. Military science and tactics. 

The faculty of instruction consists of John M. Gregory, regent and 
professor of philosophy and history ; William M. Baker, professor of 
English language and literature 5 Willard F. Bliss, professor of agri- 
culture ; A. P. S. Stuart, professor of theoretical and applied chemistry; 
Stillman W. Eobinson, professor of mechanical science and engineering, 
and instructor in mining engiueering ; Thomas J. Burrill, professor of 
botany and horticulture 5 S. W. Shattuck, professor of civil engineering, 
and instructor in mathematics,* Edward Snyder, professor of book- 
keeping and military tactics, and instructor in German ; James Bellan- 
gee, teacher of architectural and mechanical drawing; Henry M. Doug- 
lass, assistant teacher of languages; Robert D. Warder, assistant in 
chemical laboratory ; Alexander Thompson, practical mechanician, and 
foreman of machine shop; John A. Warder, lecturer on vegetable 
physiology and fruit-growing; Samuel Tenney, lecturer on zoology. 

The course of study in the several departments is extensive. Entire 
liberty of choice is allowed to each student in selecting the studies he 
will pursue. Changes from one department to another can be made 
only at the opening of a term. 

The apparatus for illustrating the various branches of study is amx)le 
and of the best quality. There is a working chemical laboratory with 
tables for a class of twenty-four students to work at once, and all the 
appliances needed for making chemical analyses. This season $3,000 
worth of new apparatus for illustrating the relations of light, heat, and 
electricity to chemistry, and their applications to agriculture will be pro- 
vided. There is also a collection of pajncr-mache ^ower^, plants, &c., pro- 
cured from the celebrated Doctor Auzoux, of Paris, several classes of which 
can be dissected, being so much enlarged as .to exhibit to the eye the 
minute organs which are almost in visible in natural flowers ; a collection of 
fruits and grains magnified to show the organs, structure, coatings, starch, 
pulp, germs, and various tissues; herbariums and collections of differ- 
ent species of woods, seeds, and grains ; and cabinets of insectST birds, 
reptiles, mammals, shells, skeletons, fossils, minerals, charts, and plates. 
The university farm and gardens embrace over 1,000 acres of fine im- 
proved farming lands, on which large model barns are being built. A 
veterinary stable is to be erected to illustrate veterinary science, and 
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papier-mache models of the several parts of the mouth and foot of the 
horse have been procured to show the structure and motion of these 
organisms. The library contains over 4,000 volumes, largely scientific. 

Tuition in the agricultural, mechanical, engiueering, chemical, and 
militury courses is free, a matriculation fee of $10 only being required 
on entering the university, and $2 50 per term for incidental expenses. 

The trustees have voted to admit females as soon as suitable accom- 
modations can be provided. They already attend the lecture courses. 

Students are paid for the labor they perform either on the farm or in 
the workshops, and many young men pay their way through college in 
this manner. 

The college year commences about the first of September, and ends 
about the first week in June. It is divided into three terms of fourteen, 
twelve, and ten weeks respectively. Whole number of students during 
the year, 196. Of these 62 are in the department of agriculture. 

IOWA. 

No important changes in the plan or course of study, or in the board 
of instruction, of the Iowa State Agricultural College, at Ames, have 
been made since our last report. The college has been from its com- 
mencement a marked success, especially in the features that distinguish 
it as an agricultural college. The students, as a body, have shown a 
j steady and hearty sympathy with the government in its plans, policy, and 
j purposes. There has been throughout the year a degree of regularity, 
1 promptness, and cheerful obedience rarely surpassed in any institution. 
It is the purpose of the college instruction and drill to make profi- 
cients in the sciences which underlie the various branches of industry, 
and by manual labor to produce experts in all its various applications to 
I the operations of the garden, farm, and workshop. Por the accomplish- 
I ment of the former object a thorough knowledge of these branches is 
required, under the instruction of the professors, in the recitation-room ; 
and of the latter, a practical application of the same by labor in the gar- 
I den and on the farm. The garden and farm are, therefore, to be brought 
to a high state of excellence, and in the manner in which they are laid 
out, in the implements used, in the processes of cultivation, in their or- 
der and neatness, and, above all, in their products, they are to be made 
models and striking examples of the results which artistic skill can 
reach when properly applied to these departments of industry. They are 
to exhibit all the modern improvements, to ilkistrate all the new varie- 
ties of fruits, grasses, and esculent roots that are really valuable, and to 
show to every observer the fact that, when beauty and profit are wisely 
combined, they ultimately produce the highest profits reckoned in ac- 
tual cash. Besides these important results, the garden and farm are to 
be so managed as to contribute something to the progress of agricultu- 
ral and horticultural science and art, and to settle many important ques- 
tions in agriculture. Such appears to be the aim of the management. 
The manual-labor system introduced into the college has succeeded even 
beyond the expectations of its advocates. Its inflaence on the health, 
progress, and conduct of the pupils has been in the highest degree salu- 
tary. The president says : " From the experience of the past year, and 
convictions of a lifetime, I have full faith in the wisdom of the law that 
requires manual labor from every student, and I believe that such a re- 
quisition is indispensable to the prosperity of an industrial school. It 
gives eedful exercise and bodily vigor, imparts skill in the use of tools, 
helps che student to defray iiis current expenses, applies science to 
practice, and promotes respect for honorable toil.'^ 
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The annual incomo derived from the rental of lauds granted by Con- 
gress amounts to about $35,000. The cabinet of the college comprises 
a collection of minerals and the Schaffer Zoologictil collection. The 
board of trustees have appropriated $2,000 for purchasing a chemical 
and philosophical apparatus, and $2,500 for the purchase of books for 
the nucleus of a library. 

The college year commences early in March, and closes near the end 
of November, leaving the three winter months for the principal vaca- 
tion, which are profitably employed by many of the students in teaching 
in the winter schools. 

ICAI^SAS. 

The faculty of the Kansas State Agricultural College, at Manhattan, 
consists of iiev. Joseph Denison, president, and professor of mental and 
moral science and political economy ; J. S. Hougham, professor of agri- 
cultural and commercial science j J. W. Davidson, professor of military 
science and tactics and civil engineering, and teacher of French and 
Spanish ; B. F. Mudge, professor of natural science and the higher 
mathematics; Rev. J. H. Lee, professor of the Latin and Greek lan- 
guages and literature ; J. Evarts Piatt, professor of mathematics and 
vocal music, and principal of the preparatory department ; Miss Mary 
F. Hovey, professor of the German language and literature; Mrs. Hat- 
tie V. Werden, teacher of instrumental music. 

About half the lauds granted to this college by the national govern- 
ment have been sold, and the income from interest on the sales now 
amounts to $10,000 annually. The State has also this year made a do- 
nation of about $30,000, which sum is to be expended principally in de- 
veloping the agricultural department. It is hoped that this aid will se- 
cure an enlargement of the farm to 400 acres. It is proposed to add a 
department of veterinary science as soon as the funds will permit. 

The organization of the labor system among the students has been 
improved, and twenty acres of green-sward land have been broken up 
and added to that previously under cultivation, making, in all, sixty 
acres of cultivated land on which the students iabojr and on which experi- 
mental processes are conducted. 

The college has a well-selected library of about 3,000 volumes, which 
is constantly increasing; also a good assortment of philosophical and 
chemical apparatus, an extensive cabinet of minerals and ores, and a 
good collection of si)ecimens illustrating the geology of Kansas. 

Tuition is free, except in instrumental music. Contingent fee, $3 a 
term. Board, $3 25 per week. 

KENTUCKY. 

In the annual reports for 1867 and 1869 accounts were given of the 
establishment of the Agricultural and Mechanical College of Ken- 
tucky University, at Lexington, in 1866. It has now been in successful 
operation nearly five years, and we notice with interest the increasing 
prosperity of this, the fu^st college organized under the act of Congress 
appropriating lands for the endowment of Industrial Colleges. 

The library of the university contains 10,000 volumes. Whole num- 
ber of students during the year, 819 ; of these, 300 were in the Agricul- 
tural and Mechanical College. 

Students are permitted to receive instruction, without extra charge, 
in any of the classes of the College of Arts, enabling them to study Latin, 
Greek, &c., and to obtain a thorough classical as well as scientific edu- 
cation. 



PKOGKESS OF INDUSTRIAL EDUCATION. 



475 



The nuDiber of students in attendance at tlie Agricultural and Me- 
chanical College last session ^ as 300 ; whole number enrolled in the 
University, 772. They were from thirty-three States and countries. 

The success of this institution is mainly due to the indefatigable ex- 
ertions of the regent, J. B. Bowman. In reviewing his annual re- 
ports we notice the steady developmeiit of his plans for continued im- 
provement. Devoting his life, fortune, and energies to the cause of 
education, it is not surprising that this young institution has made so 
rapid advancement, and that it now ranks among the very first of its 
class in the country. The corps of prolessors numbers more than thirty, 
many of them distinguished and experienced educators. 

The agricultural department — The college farm is located on the beau- 
tiful estate of Ashland, the liomestead of Henry Clay, purchased for the 
purposes of education by Mr. Bowman, the founder antl regent of the 
University. 

Practical instruction in agriculture is given in two departments, the 
compensated ancl uncompensated, choice of which is left to the student. 
The labor on the farm, in the garden, and in the mechanical shops is 
almost entirely performed by the students, w^here they are required to 
work two hours daily without pay, except those wishing to pay a por- 
tion of the expenses of their education by their labor, who are paid live 
to ten cents per hour during the first year, and ten to twenty cents 
during the second and third years, according to the labor performed. 
Many of the students pay a large part of the expense of their education 
in this way. The labor is performed under the direction of superinten- 
dents skilled in their business. By adopting the club system of board- 
ing, students have reduced their entire annual exi)enses to about $100 
each. 

A series of experiments has been made in the manufacture of sorghum 
sirup from sorghum grown upon the farm, by which a superior article has 
been obtained, worth $1 per gallon. Ten acres of broom-corn have been 
planted, from which three hundred dozen brooms have been made, and 
twenty acres will be planted next season. Additional experiments on 
the farm will soon be instituted, which, it is hoped, will develop prin- 
ciples of importance both to the student and the agricultural interests 
of the country. The gardens, orchards, vineyards, and greenhouse 
plants have been cultivated with much success, and the products sold 
in the city market, where the college has a i^ermanent stall. Forty 
cows have been purchased for carrying on the dairy business, from which 
it is intended to supply the milk for the University boarding-houses and 
the people of Lexington. Although the farm has not been so profitable 
as the horticultural department, both have succeeded to the satisfac- 
tion of the managers, and ultimate success, as exi^erience matures, is 
considered certain. 

Horticultural depariment — This department embraces the ornamental 
and experimental grounds at Ashland and Woodlands, including gardens, 
orchards, vineyards, nurseries, proi^agating houses, greenhouses, and 
arboreta. Students laboring in this department are under the supervision 
of a skillful sui)erin ten dent, who is competent to give them thorough in- 
struction in horticulture and landscape gardening; tind they have 
ample facilities for the practical application of the principles of botany 
and vegetable physiology, and for a thorough knowledge of the art of 
grafting, budding, and planting, and the general care and culture of aU 
kinds of trees, shrubs, and flowers. 

The mechanical dcpartmeyit, — The mechanical department has been or- 
ganized under the name of the Ashland Mechanical Works," by^Jie 
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erection of fine large buildings for shops of varioas kiuds, which have 
been fitted up with the most approved machinery for the manufacture 
of all kinds of agricultural and mechanical implements, including reap- 
ers and mowers, wagons, plows, and cultivators. And in the wood- 
shops, iron-shops, paint-shops, and shoe-shops, skilled artisans are 
employed, who, under the general supervision of an experienced 
superintendent, give practical instruction to a large number of young 
men in the various mechanic arts. With these liberal and unusual 
advantages young men have an opportunity ot learning a good trade 
either at the anvil, the lathe, the bench, or with the brush, while at the 
same time defraying a large portion of the expenses of their education. 
In the last published catalogue it is shown that several were paid 
upwards of $100 each ; in some few cases, from $250 to $300. These 
young men received honorable notice, and were rewarded with the first 
honors. These results prove the advantages of such institutions to in- 
dustrious and deserving young mechanics ambitious to obtain a practical 
education. A good beginning has been made in this department. During 
the year a commodious barn worth $2,100 and a cottage worth $1,000 have 
been built ; fourteen houses, dormitories, and club-buildings thoroughly 
repaired ; seventy-two rooms painted, white- washed, and prepared for 
occupation ; three thousand six hundred and forty-two feet of plank 
fence built ; agricultural implements, barns, and greenhouses repaired; 
additions made to propagating houses } the small tools for the machine- 
shop and blacksmith shop made, besides much other important work 
necessary to be done on the farm and buildings. Twenty-two two-horse 
wagons have been manufactured; sixty-four two-horse plows; forty- 
three one-horse plows ; sixty cultivators ; fifty patent trucks ; twenty- 
two mowers painted and repaired ; thirty -five senior combined Climax 
machines ; five harrows, and much other useful machinery ; and one hun- 
dred and thirty -five mowers have been painted and set up. 

MARYLAND. 

The Maryland Agricultural College, at Hyattsville, has opened this 
year with encouraging prospects. The number of students in attend- 
ance is much larger than at any previous time. Eegular lessous are 
given in practical farming, horticulture, floriculture, experimental sci- 
ence, and natural history, to every class in college. A provision has 
been made for carpenter and blacksmith shops for the benefit of such 
students as have a taste for these mechanic arts. 

The college building is spacious and substantial, and in thorough re- 
pair. It has fine and convenient chambers, and is well ventilated and 
warmed. It is also lighted throughout with gas, and combines every 
requisite for a comfortable home. The farm, buildings, roads, and lawns 
are being improved as rapidly as the funds will admit. The college is 
now free from debt, and the income meets aU its liabilities. 

The scholastic year is divided into two terms, with one regular vaca- 
tion, which begins the last week in June, and closes the middle of Sep- 
tember. 

The first term opens on the 15th of September, and closes with Jan- 
uary. The second term begins the 1st of February, and ends with the 
college year the last of June. 

The faculty consists of Rev. Samuel Regester, president and professor 
of moral science and evidences of natural and revealed religion ; Nich- 
olas B. Worthington, professor of mental philosophy, English language, 
and hterature; Alfred Herbert, professor of the natural sciences, in- 
cluding chemistry and jts applications, geology, botany, and .mineral- 
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ogy ; Battista Lorino, professor of Latin, Greek, French, German, Ital- 
ian, and Spanish; Phil. Moore Leakin, professor of mathematics, pure 
and mixed, includin^i^ experimental surveying, mensuration, etc. ; Francis 
A. Soper, instructor in military tactics and tutor in mathematics } Wil- 
liam E. Waggener, tutor in the preparatory department^ and J. Esputa, 
professor of instrumental and vocal music. 

The number of students during the year ending in June, 1870, was 
98. The present number is 118, 60 of whom are State students, 
who receive their tuition and have the use of text-books free of cost. 
The expense is paid from an annual donation of $6,000, made by the 
State for this purpose. 

MASSACHUSETTS. 

In previous reports on the Massachusetts Agricultural College, at Am- 
herst, we have spoken principally of its endowment, buildings, and 
course of instruction. These objects have thus far required a large 
share of the attention of the trustees and faculty of the institution. The 
operations of the farm, the orchard, and the garden, which are of no 
less interest to the farmer, have not been entirely neglected, however. 
A foundation has been laid for carrying out the details of scientific and 
practical agriculture to their full extent. Only within two years has 
any important step been taken by way of improvement and experi- 
ment on the farm. Much time has been expended in laying it out, 
in fencing, under-draining, grading, and constructing the necessary 
roads. During the last season there were raised on the farm 150 tons 
of hay, 700 bushels of corn, 600 bushels of oats, and 600 bushels of po- 
tatoes. Two hundred and fifty standard pear trees, 50 peach trees, and 
25 apple trees have been set. Also, 2,000 grape vines, mostly Concords, 
set six feet apart, in rows nine feet apart, and staked with chestnut 
pickets five feet long. It is designed to support them with wire trel- 
lises. Several acres are devoted to small fruits and vegetables. Large 
quantities of currants, raspberries, stravv berries, asparagus, and rhu- 
barb have been set. It is proposed to institute a series of experiments 
with the sugar-beet, for the purpose of determining what varieties 
are best suited to the soil and climate of Massachusetts, and what per- 
centage of sugar may be expected from them. 

A beginning has been made in stock-breeding. Twelve thorough- 
bred cattle are on the college farm, consisting of Short-horns, Devons, 
Ayrshires, and Jerseys, purchased of the best breeders in the country ; 
also about forty natives, besides twenty-five Southdown sheep, and 
twenty-four swine of the Sufiblk, Berkshire, and Chester white breeds. 

The theoretical and practical instruction in agriculture has been un- 
der the direction of Professor Levi Stockbridge, who has devoted him- 
self with much zeal and success to this department. 

The faculty consists of William S. Clark, president, and professor of 
botany and horticulture; Levi Stockbridge, professor of agriculture^ 
Henry H. Goodell, x)rofessor of Euglish, French, and German lan- 
guages ; Samuel F. Miller, professor of mathematics and farm engin- 
eering ; Charles A. Goessmann, professor of chemistry 5 Henry E. Al- 
vord, professor of military science and tactics ; H. S. Barlow, instructor 
in rhetoric and elocution ; James Law, lecturer on diseases of domestic 
animals; Charles L. Flint, lecturer on dairy farming; Calvin , Cutter, 
lecturer on hygiene; Joseph White, lecturer on civil polity'; Jabez 
Fisher, lecturer on market gardening ; Edward Hitchcock, lecturer on 
comparative anatomy ; Marshall P. Wilder, Lecturer on the culture of 
fruits and flowers, and the art of producing new and valuable varieties ; 
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A. S. Packard, jr., lecturer on useful and injurious insects ; E. S. Snell, 
lecturer on physics; George B. Loring, lecturer on stock-farming; L. 
Clark Seelye, lecturer on English literature; John Griffin, gardener; 
A. J. Marks, acting farm superintendent. 

MICHIGAN. 

The trustees of the State Agricultural College, at Lansing, have 
completed during the present year a new and commodious dormitory 
for the accommodation of students, and a iLirm house for the superin- 
tendent of the farm. The lands granted by the national government 
have been put into the market, and are being rapidly sold under the 
direction of the agricultural land-grant board, consisting of the gov- 
ernor, auditor general, secretary of state, state treasurer, attorney gen- 
eral, and commissioner of the State land oflice. It is believed that the 
income derived from the sale of these lands will soon make the college 
a self-sustaining institution. The corps of instruction has been enlarged 
by the addition of a professor in botany and an instructor in the French 
language. 

The faculty as now constituted consists of T. C. Abbot, president, and 
professor of mental i)hilosophy and logic; Manly Miles, professor of 
practical agriculture, and superintendent of the farm ; E. G. Kedzie^ 
professor of chemistry; Sanford Howard,* secretary; George T. Fair- 
child, professor of English literature; Albert J. Cook, i)rofessor of zool- 
ogy and entomology; Will. W. Tracy, instructor in horticulture and 
superintendent of the gardens; Richard Haigh, jr., assistant secretary; 
William J. Beal, lecturer on botany; J. J. Golard Fcrnand, instructor 
in French ; S. S. Rockwell, steward ; Charles E. Stowe, foreman of the 
farm ; Edwin Hume, assistant foreman of the farLvi. 

The departments of instructiou were given in the report for 1868. 
The course of study, with the text-books used, is as follows : 

Freshman CLi*;-SS. — First half year — Algebra, Davies; history, Weber; geometry, 
Robinson; book-keeping, May hew. Second half year — Trigonometry, Kobinson ; sur- 
veying, Davies ; practical agriculture, lectures ; geology, Dana. 

SoPHOMOUE CLASS. — First half year — English literature. Chambers, Spaulding; bot- 
any, Gray; elementary chemistry, Roscoe. Second half year — Entomology, Packard; 
analytical chemistry, Kedzie ; botany. Gray, Darlington, Liudlcy; horticulture/IhomaS; 
Fuller, Henderson. 

Junior class. — First half year — Physics, Suell's Olmsted; agricultural chemistry, 
lectures; inductive logic, Herschel. Second half year — Physics, Miller; meteorology, 
lectures; rhetoric, Whately, Day's Praxis; animal physiology, Dalton. 

Senior class. — Firsi half year — Zoology, Carpenter; practical agriculture, lectures; 
mental philosophy, Wayland ; astronomy, Suell's Olmsted; French, Otto. Second half 
year — Landscape gardening, Downing, Kemp; ciyil engineering, Mahan ; moral phi- 
losophy, Faircliild ; political economy, Carey, Walker ; French, Otto, Do Fivas. 

Among- other means of improvement besides tbe foregoing may be 
mentioned the college farm of G76 acres, 300 of which are under cultiva- 
tion; the botanical gardens of trees, shrnbs, and herbaceous plants, and 
a commodious greenhouse ; the vegetable gardens, small fruit garden, 
apple orchard, pear orchard, general lawn, and grounds; the Galloway, 
Ayrshire, Devon, and Short-horn cattle; Essex, Berkshire, Suffolk, and 
Chester White swine ; Southdown, Cotswold, Spanish Merino, and Black- 
faced Highland sheep; chemical laboratory and apparatus; philosophi- 
cal and mathematical apparatus; museum of animals and minerals; the 
Cooley herbarium ; museum of vegetable products; library and reading- 
room ; buildings, workshops, and tools. 

Students are paid for the labor they perform on the farm according 



* Deceased since the record was prepared. 
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to tlieir ability and fidelity, The highest wages paid the present year 
have been seven and a half cents per hour. 

Persons who desire to pursue any of the branches related to agricul- 
ture, such as chemistry, botany, animal physiology, etc., may be received 
for a sliorter period than is required for a fail course. Candidates for 
admission into the freshman class must not be less than tifteen years of 
age, and must sustain a thorough examination in arithmetic, geography, 
grammar, reading, spelling, and penmanship. 

Whole number of students in the college for the year, 129; of which 
81 were in the agricultural course, 2 in the special course, 3G in the pre- 
paratory course, and 10 are ladies. 

MINNESOTA. 

The design of the University of Minnesota, at St. Anthony, is to enable 
the student, after he leaves the f)ublic high-school, to complete his 
education by such course of additional study as he may designate. 
At present the uuive]-sity is doing in its preparatory school much of the 
work of the high schools, which, owing to their limited number, they 
are not yet able to perform. As soon as these high schools can do 
all of this work it is proposed to dispense with the preparatory 
school, and it is announced by the board of regents that the English 
branch will be discontinued at the close of the academic year 1870-71. 
The several departments of the university, as now organized and in 
operation, are as follows: 1. The preparatory school; 2. The collegiate 
department; 3. The college of science, literature, and the arts; 4. The 
college of agriculture and the mechanic arts. It is designed to organize 
a department of law and a department of medicine as soon as the means 
of the university will permit. 

The faculty of the college of agriculture and the mechanic arts con- 
sists of William W. Folwell, president ; Daniel A. Robertson, professor 
of agriculture; Eichard W. Johnson, professor of military science; Ar- 
thur Beardsley, professor of civil engineering and industrial mechanics; 
Edward H. Twining, professor of chemistry and instructor in natural 
sciences and in French; Mahlon Bainbridge, superintendent of the farm 
and instructor in practical agriculture. 

The course of instruction in agriculture embraces the following 
branches and plan of study : 

1. Chemistry ; iu eluding geology and mineralogy, with practical instructions in the 
nature and origin of isoild and their aualyais, i'ertllizers, food, processes of the dairy, 
sugar-factory, &c. 

2. Botany ; with practical instructions in horticulture and pomology, arboriculture, 
improvement of varieties, cereals, textile fabrics, &c. 

3. Zoology ; including anatomy, entomology, and ornithology, with practical instruc- 
tions in stock-breeding, veterinary science, insects injurious to vegetation, poultry, 
and pisciculture. " t 

4. Phyaicn ; including meteorology and climatology, with practical instructions on 
the effects of light, heat, and electricity, theory of winds and storms, and acclimation 
of plants and animals. 

5. Mechanics ; including engineering, architecture, with practical instructions in 
construction and tests of farm implements and machinery, roads, ditching, fencing, 
farm buildings, and grounds. 

(). Economics; with practical instructions in the general theory and practice of agri- 
culture, rent, wages, accounts, markets, and transportation. 

7. Jurisprudence ; including the history and literature of agriculture, with tenures of 
lands, laws of highways, taxation, estrays, contracts, etc. 

This course of stud^' occupies two years. Applicants who have com- 
pleted any scientific course of the collegiate department are admitted 
without further examination. Other applicants must be at least sixteen 
years of age, and pass satisfactory examinations in the Enghcsh language, 
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arithmetic, algebra, geometry, plain trigonometry, mensuration, indus- 
trial drawing, geography, and elements of botany, zoology, chemistry, 
physics, and general history. Students who satisfactorily complete the 
course of study in this department will receive the degree of bachelor 
of agriculture, but any person not a candidate for this degree, who 
appears to be competent to receive the instruction given, may attend 
the classes and undergo examination in any subject, and if successful, 
will receive a certilicate to that eftect. A special course of instruction 
in this department will be opened about the 1st of November, and con- 
tinue during the winter months, if there should be a sufficient number 
of applications to warrant the undertaking. 

The scholastic year commences near the 1st of September, and closes 
about the end of June. It is divided into three terms, with three vaca- 
tions. Tuition in all the departments is free. Board in families may 
be obtained for $4 per week. In the boarding club it has not exceeded 
$2 per week. 

mssouRi. 

The act of the legislature for locating the Agricultural and Mechanical 
College, in connection with the University of the State of Missouri, at 
Columbia, Daniel Read, LL. D., president, was approved February 24, 
1870, and the conditions required of the citizens of Boone County, to 
donate $30,000 and an experimental farm of not less than 640 acres, 
were complied with on the 3d of June following. Measures were imme- 
diately taken to put this college into operation, and one professor of 
agriculture, G. C. Swallow, the St?.te geologist, has been appointed, and 
a class formed which is now receiving instruction from Prof. Swallow and 
the professors of the university in the different branches which form the 
course of study in this department. Sufficient income will not for some time 
be derived from the land granted by Congress for the support of a full 
corps of professors, but the agricultural coarse will be continued in 
connection with the university, and be enlarged by adding new studies 
and increasing the number of professors as the pecuniary means permit, 
till a college complete in itself, with an independent faculty, is estab- 
lished. Arrangements will be made immediately for the employment of 
students in cultivating the university garden and making improve- 
ments and experiments on the farm, by which they may be able to pay 
a portion of the expense incurred in pursuing their college course. 

The farm is beautifully located on the north side of the Missouri 
Eiver, and contains a valuable mansion worth $15,000 or $20,000, which 
is of special value for the accommodation of students, and two large 
vineyards in a flourishing condition. By the terms of the law, this land 
can never be converted to any other use than that of the college farm 
for instruction in practical and scientific agriculture. 

In conducting experiments on the farm, the land is to be divided into 
fi elds, each to be designated by a particular name. The quantity of grouu d 
devoted to each experiment and the character of the soil are to be accu- 
rately defined. If cultivated, the mode of treatment of the crop, the 
cost, and the profit and loss are to be definitely stated, and credited oi 
charged to the farm, as the case may be. Students working on the 
farm or in the garden will be allowed ten to fifteen cents per hour, accord 
ing to their skill and the amount of work performed. 

Three-fourths of the income derived from the lands given by the con 
gressional grant are to be appropriated for the support of the Agricul 
tural and Mechanical College, and one-fourth for the support of the 
School of Mines and Metallurgy. Proposals were made by dilfereni 
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counties for the location of tlie latter in tlieir territory. Iron County 
offered to give S83,000, 5,000 acres of land, and 20 acres for a site for 
the school ; Phelps County, $75,000, 7,500 acres of land, and a site. It 
has heen recently located at Rolla, in Phelps County, ^-here a college 
])uildin^, cotSting about S15,000, is soon to be erected. 

Whole number of students in the University duriug the year, 243, A 
portion of these have been pursuing agricultural studies. 

KEBRASKA. 

The congressional grant of 90,000 acres in land scrip, made to the State 
of liTebraska, has been accepted, and commissioners have been appointed 
to select the lands. In order to carry out the object of the National 
Government in making this donation, the legislature of the State passed 
an act, approved February 15, 1800, to establish a University to be called 
the University of Nebraska. It is located at Lincohi, the capital of the 
State, and is governed by aboard of regents, consisting of the governor, 
the supmntendent of public instruction, the chancellor of the University, 
and three persons Irom each judicial district, appointed by the legisla- 
ture. The University embraces six departments: 1. A college of 
ancient and modern literature, mathematics, and natural science ; 2, A 
college of agriculture; 3. A college of law; 4. A college of medicine; 
5. A college ofpractical science, civil engineering, and mechanics^ 6, A 
college of fine axts. Each department or college Will have a corps of 
instructors, and when the plan of instruction is fully developed, and all 
the colleges are in operation, fifty professors will berequired to constitute 
the different faculties. The several buildings of the University are to 
be erected within a radius^ of four miles from the State-house, and the 
immediate government of each college will be by its own faculty. 

No person is to be deprived of the privileges of the institution be- 
cause of age, sex, color, or nationality. A matriculation fee of $5 will 
be required for admission into any department of the University ; but 
apphcants residing within the State, or, being non-residents, who pay, or 
whose parents pay, a school-tax of $30 or more to the State, and who pass 
the prescribed examinations successfully, will not be required to pay 
any tuition during the term of four years. AU other students, and all 
who elect to remain under instruction for a longer time than four years, 
will be required to pay such fees as the boai'd of regents may determine. 
Persons who produce a certificate from a county superintendent of the 
common schools, certifying that they have passed honorably through 
the course of study prescribed in a high school under the common-school 
laws of the State, may be admitted to any college of the University 
without further examination. Other applicants for admission will bo 
required to pass an examination in the coarse of studies prescribed by 
the board of regents. 

In the College of Agriculture there are to be six professors : A pro- 
fessor of applied chemistry, of botany, of agriculture, of horticulture, 
of meteorology and cHmatology, of veterinary surgery, and a superin- 
tendent of the model farm. 

In February, 1869, the legislature of the State appropriated $100,000 
to be derived from the sale of its own lands, for the " construction and 
erection of a suitable building for a State University and agricultural 
college." In pursuance of this act a beautiful four-story building has 
been erected at Lincoln during the present year, and is now ready for 
occupancy. The board of regents are about to organize the faculty and 
prescribe a curriculum of study, and the University will soon be opened 
for the reception of students. Two sections of the State landdhave been 
31 A 
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set apart ior a model farmj upon wliicli improvements will bo coiumeucod 
as soon Jis tbc agricultural college is opened. 

NEW i-mirsHiiiE, 

The truBtees of tlie New Haaipsliirc College of Agriculture and Me- 
olianie Arta, at Hanoverj are making progress in establisliing tliis 
institution on a firm basis. The general government of the institution 
is ve^ited in nijui trustees, five of wliom ai'C appointed by the governor 
of the State, and four by the trustees of Dartmouth College, Its connec- 
tion, therefore, with Dartmouth College is such as to secure to it all the 
advantages w'hich. can result from tko wisdom and ex]>erieuco of that 
institution, and at the same time enable it to retain all the rights and 
privileges which pertain to it as a separate organization in acoomplish- 
ing tlie particular objects for wliich it was established; 

The new college building is now nearly completed, and will soon be 
opened for tlie reception of students. It is called Culver Hall, in honor 
of the late David Culver, who was the principal contributor to its 
erection. It is a large and elegant building, 100 feet long by (50 v/ide, 
and four stories high. The basement is made of granite, and the super- 
structure of bricks of the best quality. The rooms of the lirst story 
are designed as depositories for improved agricultural implements and 
models of machinery employed in the mechanic arts. The second con- 
tains a lecture-room sufficiently large to accommodate 500 persons, a 
chemiqal laboratoxy for the use of students, and aroom fox a library. In 
th6 third story ate recitjation-roaras, a room for lectures on natural his- 
tory, and one for a museum of the agricultural products of the State, 
The fourth is designed for the museum of natural history. The building 
is complete in all its arrangements, and surpasses all other buildings 
which have been erected in connection with i^artmoutli College. For 
the erection of this building $25,000 were derived from the esta.te of 
Mr. Culver, $15,000 were appropriated by the State legislature, and 
$12,000 have been received from private donations. 

The college farm contains 158 acres of excellent land, and embraces 
a great variety of soils. It joins the college grounds on which Culver 
Hall is situated. Seventy-two acres of the farm are tillage land, 
twelve acres wood land, and the remainder pasturage, Kearly all the 
land could be easily converted into tillage if desired. The farm was pur- 
chased by Hon. John Conant, and presented to the college, and in 
his honorit has been named the Conant farm. Mr. Conaut has accu- 
mulated a i>roperty of $100,000 by farming, and has done honor to 
hunself and the fraternity of i^u^mers by his liberality, not only to this 
iJistitution but to many others of his State. 

The faculty is the same as given in the report of 1S6S, with the addi- 
tion of David French Thompscm, instructor in drawing. The curricu- 
lum of study in; the college of agriculture and the mechanic arts is as 
follows: 

JuKiOJR YV^Aiiy {both courBcs alike.)—!' im-i Tiuoi: MathcuiMtics— Loauii;b"s iilgebra; 
botany— atraotT3 re aud physiology of plants, Gray; pliysics— pliysitiiil geography; 
drawing— free-hand, Gliapmau ; hook-koophj g— Crittemlon\i, <;otiiitmg-houso edit ion . 
SECOND TKKM : Matheiuiities— algebra comploted, Loomis's goouictry; botany — char- 
acteristios of plaoite and their dassiflcation ; drawing— Irec-haud, Chapman; chcm- 
istiy^ehemical physics, mtitallic and non-niotallic elements luxd their conipoiindti, and 

. M YEMtf {course in afjriculiiire.)'-YinST teum: Miitliciiuilius— Loouiis's triffo- 
ni&iii6ti^,^nrvoying and leveling, with tlio use of the iufttnimcnts and ])ra.ctlco in tho 
■ 4ywiDg of jnapii, lectnr<?H on civil CBgincciing ; juactical botany— 

propagation of pliinta, fruits, orgauic chemistry— 

^fiisy sugary organic acida and ba.sfM.^, ft^riiiontation, i)utrefaction, 
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&.C,, and lectures. Sfxoni> teiim: 3^Iatllematics— geomctty completed, meuaiAifition 
and navigation, spherical trigonometry ; analytical chemistry, AtfickVs and Bow- 
man's; physics— LoomiH^s natural philosophy; ^.oology— human and comparative 
anatomy. 

Course in meclLanlG' aris.—FmhT term: Mathematics— Loomis's trigoriometry, sur- 
v-eying and leveling, with the use of the icstruraents and jiraotice in the iield, drawing 
of plans and laaps, lectures on civil enjrineering ; descriptive geomotiy, Church's : 
organic chemistry— gums, alcohol, essential oils, organic hascs/fermentatiou, putre- 
faction, &c., lecttircs. Second term: Mathematics— geometry completed, mensura- 
tion and navigation, spherical trigonometry ; analytical chemistry, Atfiold's and 
Bowman's; physics— Loomis's natural philosophy ; zoology— human and comparative 
anatomy. 

Seniok YKAit, {course in apnculture.)—'FimT term: Agricultural chemistry— soils, 
manures, natural and artificial, and various farm crops ; zoology— general principles 
classification, and special relations to agriculture; physics—astronomy and meteor- 
ology, Loomis's and Brockleshy, and lectures ; political economy. Second term : 
Agricultural chemistry— use of the various crops in the feeding of stock, and the pro- 
duction of milk, butter, cheese, fruit, &c.; zoology— human and comptirative physi- 
ology, and veterinary medicine and surgery; rural economj'— lectures : intellectual 
and moral philosophy, Haven, 

Course in mechdnio arte.— Fiest terji : Chemistry— the analysis of rocks, ores, miner- 
als, and organic bodies ; mechanics— the principles of mechanism applied to the strength 
ot materials, the worlang of stone, the location and construction of roads, , and the 
building of bridges, including graphical problems ; physics-astronomy and meteor- 
ology, Loomis and Brocklesby ; political economy. Second term : Technical chem- 
istry—the construction and management of iron-works, glass-works, bleaching- works, 
salt-works, dyeing and calico printing; technical mechanics— lectures on mill-work 
and other topics relating to manufacturing industrj-; also, on applied electricity : in- 
tellectual and moral philosohy, Haven. 

^ There are now aboat 1,000 volumes in tlie library of this college. The 
State museum of general and applied science contains about 10,000 speci- 
mens, a part of which has been purchased in Europe, and the remainder 
contributed by the State and individuals. It is intended to make large 
additions to this collection at an early date, 

NEW JEESEY. 

The faculty of Eutgers Scientific School, at Kew Brunswick, Bev 
W. H. Campbell, president, which is designated, bv an act of the legis- 
lature of New Jersey, the "State CoUege for the Benefit of Agriculture 
and the Mechanic Arts,'^ is the same as given in our last report with 
the addition of one professor recently appointed to fill the chak of ana- 
lytical chemistay, which has been established and endowed during the 
present year. The chair of minuig and metallurgy has also been fullv 
endowed. • *^ 

The two principal courses of study, namely, civil engineering and 
mechanics and chemistry and agriculture, have been extended from 
three years to four. The number and difficulty of the subjects pursued 
rendered this measure absolutely indispensable to the successful work- 
ing of the school. 

The recitation-rooms have been enlarged and improved, and thor- 
oughly refurnished. Means havebeen provided forbuilding a new geo- 
logical hall," with rooms for a geological museum, recitations, etc., and 
it IS to be erected at an early day. ♦ 

Under the direction of Professor George H. Cook, the college farm is 
rapidly recovering from its condition as a " worno'ut'^ place, and verv 
strikingly exhibits the sound economy of abundant fertilizing and care- 
ful underdraining. It is also being stocked with thorough-bred cows. 

The number of students for the year ending in June, 1870, is 46. There 
are more students in the school now than at any former period the in- 
coming class numbering 27. The trustee^ giye diplomas confcn'ir vg the 
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degree of bacliolor of science on all members of the grailuating class in 
fuli and res'ular sta.n.duig. 

onro. 

The Agricultural aud Mechanical College of Ohio, at Columbus, -was 
incorporated by an act of the legislature the 22d of March, 1S70, On 
the 18th of April following an additional act was paissed authorizing 
the several counties of the State to raise money to secure the location 
of the college. Several of the interior counties made liberal x)roposals. 
Montgomery County offered $400,000 ; Champaign, §200,000 ; Clarke. 
$200,000 J and Franklin, $300,000. In September of the same year the 
board of trustees determined tliat, on account of the central positio;i 
local advantages, and the generous donation of Franldiu County, the 
Agricultural and Mechanical College of Ohio slioukl be permanently 
located at Columbus. The board selected from the se\'era]. farms oiiered 
in diiierent localities, the ^^'NeM farm," situated about two miles north 
of the State-house, aud containing, with an adjoining lot, 378 acres, 
for Avliich they have agreed to pay $103,000. 

A farm, superintendent has been appointed, and is inaking prepara- 
tions to engage, in the spring, in such operations and fai-m experiments 
as the board shall direct. This winter the board will complete and 
adopt their plans for the college buildings, and commence erecting them 
as soon as the season will permit. They will also devise a plan for the 
organization of the college, which it is intended to establish on a broad 
and liberal basis, adequate to the v;ants of the State, and in such a way 
as to carry out faithfully the requirements and spirit both of the con- 
gressional and State enactments. 

The fund derived from the sales of hind scri]), and from interest accu- 
mulated, now fimounts to $500,000. Tlie annual interest derived from 
this fund is $30,000. As the board are able to pay for the farm, and 
erect the necessary college and farm buiidhigs IVom tlio liberal dona- 
tions of the citizens of Franklin County, the $30,000 annual income 
torn the fund will be applied to the support of an able cor})s of profes- 
sors, and to tlie i)ayment of other expenses (ionnected ^yith the college. 

VERMONT. 

The faculty of the University of Vermont and State Agricultural 
College, at Burlington, consists of James liurrill Angell, presidenjt; 
professors: Samuel White Thayer, Walter Carpenter, liev. McKendree 
Petty, Joseph Perlcins, Matthew ' Henry Bucknnui, Johu Ordronaux, 
Alpheus Benning Crosby, Peter Collier, Henry Williamson Haynes, 
Edward Swift Dimster, Eev. Henry A. P. Torrey, Voliiey Giles Barbour, 
George Henry Perkins, and Louis Pollens, instructor. 

The departments of the University and college are as follows : 1. The 
academical department 5 2. The agricultural and scion tilic dei)artment; 
3. The medical department. The agrieultaral and scientiiic department 
embraces a course (A) in civil engineering^ (B) in mctaliurgy and 
mining engineering; (C) in chcmistiy; and (1>) in agriculture. The 
several courses of study i>ursued in this department are as follows : 

FiKST Yj^Alt, (saiiiG for A, SiVLiXiy.)—Mrat /em; Al<;'cbm, LtwiiilsV; ; gcomotry, 
Loomis's ; chemistry— laboratory i>ractico and njcitatioiiH, !Bliot and Storcr's. Secoi'ul 
term: Geomotryy Loomis'8 ; cliemistry — ^iaboratoiy practico and recitations, Eliot aud 
•Storor^s ; Fi-oncli ; geometrical drawings, Warren'a. 'JMrd Icru : Gcoviuitry, Loomis's ; 
l^^Jich; c]ieiaistry--quaUtativc and lalioratory practice, Fr(;st'niii.s';^ ; (Ira'vving, jjrin- 
cMeis of pt?ra^^ 

. ';^ECpND 1^^^^ and B.y—Mmt term : Tn;jfonomet.ry, jilanc and splieri- 

C£tl^?IiiOjaiins*s; ;d^ CUurcli's; chain aiid compass surveying j physics. 
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Silliman'iS. Second term: Ai:ial.vtical gcometri', Loomis's; descriptive geometry, 
Clnircli's; physics, Silliman's ; German j botany, Gray's. Third tmm: Isometrical 
(Ira^ving, Church's; snrveyini? and plotting; botany, Gray's; pliysics, Silliman's. 

(C.) Fi7'8t te)^j)i: Physics, Silliman's; general chemistry— lectures and recitations, 
Bloxara's; laboratory practice; trigonometry; qualitative analysis, Fresenius's. Sec- 
ond le^m: Physics, Silliman's; general chemistry, Bloxam'^s; qualitative analysis ; lab- 
oratory practice, Frcscnins's. Third tenn: Physics, Silliman'^ ; quantitative analysis ; 
laboratory practice^ Fresenius's ; mineralogy ; leetures. 

(D.) First tmn: Physics, Silliman's; general chemistry, Bloxam's ; plane and spher- 
ical trigonometry, Loomis's; chain and compass surveys; (Jcrinan. Seemd tet^i: 
Physics, Silliman's; German; general clicniistry- recitations, Bloxam's ; botanv. 
Gray's; laboratoiy practice, Freseniue's. Third term: Physics, Silliman's; botany. 
Gray's ; mineralogy, lectures ; laboratory practice ; quautitiitive analysis. I'reseniiLs's'. 

TnniD YEAR, (A,)— First term : Harbor and river surveying ; annivtical geometry 
of three dimensions, Davies's ; shades and shadows, cnmrch's; isometiical drawing, 
Church's. Second tei^m : Differential calculus, Loomis's ; mechanics, Peck's; drawing*; 
linear perspective, Church's ; topographical drawing, Smith's ; shading and tintin*g. 
Third term: Integi'al calculus, Loomis's; hydrographical and topographical surveying 
and drawing ; astronomy, Looniis's ; rhetoric. 

(B.J First term: Shades and shadows, Church's; isometrical drawings, Church's; 
chemistry, laboratory practice; quantitative analysis, Fresenius's; recitations and 
lectures; general chemistry, lectures. Second temi: Mechanics, Peck's; linear pei*- 
speetive. Church's; topographical drawing, Smith's; laboratory practice— quantita- 
tive analysis, Fresenius's. Third term : Topographical and miniug surveying; survey- 
ing and drawing ; astronomy, Loomis's; mineralogy, lectures; use of the blow-pipo 
and determinative mineralogy, Eldcrhorst's ; general metallurgical processes, fuel, &c,, 
Kerl; rhetoric. 

(C.) First temi: Laboratory practice; examination of poisons; analysis; physi- 
ology and zoology. Second tci^i : Botany, Gray's ; zoiUogy, anatomy, and' physiology, 
lectures ; assnying of ores ; mineral water analysis ; laboratory practicCi Third term : 
Botany, Gray's; geology, lectures; geUeral metallurgy, lectures; volumetric analysis; 
laboratory pracf ice—use of blo\^'pipo and determinative mineralogv, Elderhorst's ; 
rhetoric, 

(D,) First term : Slineral analysis ; agricultural chemistry, Johnson's ; recitations ; 
analysis of ash of plants ; soils and fertilizers ; zoology and physiology ; laboratory 
practice. Second temi: Meteorologj'-, Loomis's; mechanics, Peck's; botany, Gray's; 
anatomy and physiology, lectures ; laboratory practice; volumetric analysis. TMrd 
term : Use of blowpipe and determinative mineralogy, Elderhorst's ; botany. Gray's ; 
geology, lectures ; organic analysis ; laboratory practice ; rhetoric. 

Fourth yeat?, (A.)-~Fir8t temi: Railroad sun^ eying, llenck's; location of roada 
and laying out of curves; drawing maps, profde's, and sections; geodesy, coast sur- 
vey methods; bridge construction, Haupt's ; structural drawing. Second term: Higher 
mechanics; steam engine and other prime movers; stability of structures ; strength 
of materials; hydraulics; theory of arches, Woodbury's; stone-cutting, Mahau's; 
history. Third term: Geology, lectures; civil engineering, Mahan's; properties of 
building materials ; foundations; lithology and econoniic m'ineralogj^, lectures ; prac- 
tical astronomy ; designing of stmetures. 

(B.) First te7'm: Structural drawing j sx^ecial metallurgy, Kerl ; recitations; assaying 
of ores; quantitative analysis, Fresenius's; laboratory practice. Second term: Higher 
niecbanics ; steam engine aiul otlier prime movers ; "stability of structures ; strengtb 
of materials; hydraulics; a,ssaying continued; special metallurgy; recitations, Kerl. 
Third term: Geology, lectures ; designing of structures ; volumetric assay ; practical 
minuig; ventilation; draining; sinking shafts ; timmding, and dressing ores. 

(C.) First term ; Drawing ; laboratory practice; agricultural chemistry ; analysis of 
agricultural products; recitations and lectures, Johnson's. Second term: Laboratory 
practice ; analysis of soils and fertilizers; mechanics, Peck's. Third term : Laboratory' 
practice; organic analysis; analysis of technical products; preparation of chemical 
products. 

The library of tlie University eontai us about 15,000 volumes. Import- 
ant additions liavo recently been made to the cabinet of natural history^ 
which now contains 3,o00 lithologieal speeinienis, 3,000 mineralogicaU 
1,000 riiet^Unrgical, 3,000 geological, 6,000 concliologicaly 350 ornitholog- 
ical, 1,000 zoological, lOjOOQ botanical, 200 archaeological, and 250 numis- 
matic. Besides these, there are 10,000 zoological specimens, 5,000 geo- 
logical, and 3,000 miscellaneous, belonging to individuals connected 
with the University, to all of which the students have access. 

The scholastic year commences about the first of September, iind 
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t-ioses near the end of Jiiiy, iiaving three vacations. Whole number of 
students in the University and cellegx^, for the year, 115. Of this num- 
ber, 23 are in the scientific and ngricnltural department. 

VYEST vmaiNiA. 

The faculty of Wopt Virginia Universit:) , at Morgantov. n, coiusiats 
of Eev. Alex. Martin, president and professor of mental and mora] 
^science; B. Lyon, vice-president and professor of English literature 
and principal of preparatory department ; S. G. Stevens, secretary and 
professor of astronomy and physics; H. IT. Pierce, professor of mathe- 
matics and military tactics; J. J. Stevenson, professor of chemistry 
and natural history; F. W. Wood, professor of ancient and modern 
languages; O. W. Miller, tutor; D. B. Purinton, tutor in preparatory 
department; George M. Hagans, superintendent of grounds and build- 
ings; Hugh W. Brock, lecturer on physiology and hygiene; John A. 
Dillie, lecturer on civil and constitutional law ; H. H. Pierce, register and 
librarian ; A. G, Alcott, tercher of elocution. 

It is the design of the board of regents to make thiR rTniversity, by the 
•thoronghnessof it.j discipline and cult. ire, as well as in its adaptation to 
the demands of the age, " deserving of no second-rate position among 
the institutions of our land." The legislature at its last sessioD made a 
special appropriation of $22,855 to finish the Univ^ersity hall, which is 
now completed, and is a model of architectural beauty and convenient 
arrangement. It contains laboiaiory, office, and recitation rooms, 
rooms for the preparatory department and library, and a, chapel 52 by 
40 feet, with gallery; also rooms for the cabinet and museum, and two 
free halls for literary ^feocieties connected with the University. The 
grounds inclose more than twenty acres, which arc tastefully laid out and 
surrounded with sccvnery of rare beanty. A part of this land is cultivated 
for experimental purposes in agriculture. The remainder is ornamented 
with forest ;md fruit trees, shrubbery, &;c. Dr. B. Sears has made from 
the Peabody Educational Fund an annual api)ropriation of $500 for the 
education of indigerit young men. 

There are now six dei)artments of instruction in successful operation, 
viz, a preparatory department, literary department, scientific depart- 
ment, engineering department, agricultural department, and military 
de]>artment. 

The library contains about 1,500 volumes of caref ally -selected books 
and standard works in the departments of history, biogi^aphy, agricul 
ture, theology, art, scienee, ^jud general literature. 

The apparatus is suhiciently extensive for a thorough illustration Oj 
chemistry and physics. The museum embraces collections in mineralogy 
geology, natural history, and paleontology, with characteristic speci 
mens from all the geological t<)rmations, 

WISCONSIN. 

The most important change which has been made since our last repor 
is the introduction of one term of agricultural studies into the regala: 
scientific course of the University daring the winter of the sopliomon 
year. In consequence of this change all the scientific students in tin 
University will attend one course of lectures on agriculture. Agrical 
tural experiments are conducted on the farm, in whicli tlie studenti 
have an opportunity of participating. 

Students who have satisfactorily completed the tJiree-years- course o 
study can graduate and receive the degree of bachelor of philosophy. 

iThe University library comprises nearly 4,000 volumes, which the stu 
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cIgdIs of all the departinents are permitted to use free of expense. Tiiey 
also have permission to consult, without cbarge, the liistorical and 
State libraries, the former of which contains 35,000 volumes, and the 
latter a choice collection of miscellaneous works and a complete law 
library. There are also extensive and valuable geological and minera- 
logicai (jabinets and collections in natural history, besides well-selected 
philosophical and chemical apparatus. 

One student fxom each assembly district is admitted into the Univer- 
sity free of charge. To all others the tuition is $6 per term, with $2 for 
room rent. I^oard in clubs or private families will not exceed $3 per 
week. The number of stifdents in the college of arts for the year end- 
ing June, 1870, is 94 



STATE REPORTS OF AORICULTURR 

The annual reports of the agricultural organizations of Missouri, 
Oaiifornia, Michigan, Wisconsin, Massachusetts, New York, Illinois, 
Ohio, Iowa, and Connecticut, for 1869, have been received, embracing 
all that have been published, as far as is known to the Department. A 
concise abstract of the most important feature^ of each is given. The 
discussions at the meetings of the boards contain many valuable sugges- 
tions, though remarks are sometimes made that will not bear indorse- 
ment. The essays and lectures appear to have been well* considered, 
and comprise the results of many actual experiments. 

CONNECTIOUT. 

The fourth annual report of the State board of agriculture of Con- 
necticut has been prepared and its original papers arranged by the secre- * 
tary, T. S. Gold. It embodies the discussions at the meetings of the 
board, and several original articles, of which the leading tobjeets are 
swine, poultry, sheep and sheep husbandry, horses and their common 
ailments, and a second report on commercial fertilizers, with an analysis 
of their contents and their actual money value to farmers. These papers 
are generally replies to queries propounded in a circular addressed to 
leading farmers throughout the State, and contain much information on 
the present condition of its agriculture. There are two lectures by 
Professor A. E, Verrill, on the external and internal parasites of do- 
mestic animals, liberally illustrated, forming a convenient treatise on the 
subject; also one by Dr. Oressey, on the natural history and patho- 
logical osteology of the horse ; and another by Professor James Law, 
on the common ailments of the horse, and their prevention. 

Mr. Bichard Goodman, of Lenox, Massachusetts, in a communication to 
the board, suggests that as a rule the farmers of New England eat too 
much pork as their daily food j men work off its effects, but the women, 
confined by in-door employment, exhibit its evil results in poor com- 
plexions, diseased bodies, and general want of stamina. To raise 
healthy boys and beautiful girls a greater variety of food is needed. 
He recommends placing promising steers on good pasture and early 
cut hay, so that every year one could be put into the beef-barrel, and 
after the first two years one could be killed at that age every fall; m 
that, w-ith poultry and mutton occasionally, a good variety of food may 
be always available, and at a cost not higher than that of pork at the 
usual ej^pense of raising corn in ITew England. The Chester White pigs 
are considered the best breed in the country; they are small-boned, easily 
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fattened, and it' regularly fed they seldom squeal in tlic pen, but take 
their food, lie down, and fatten fast. They tbrivo best on cooked food ; 
cracked rye is excellent for this purpose. A reasonable allowance of 
potatoes, pumpkins, and other vegetables, with meal and skim-miik, is 
better than feeding on meal alone, to produce a rapid and healthy 
f^rowth of flesh. Clods of fresh earth should be thrown into their pens 
every few days. There is somethin^^ about the fresh soil grateful to 
their health and thrift. A visible improvement in the breed of swine 
has been noticed for the last twenty -five years in all parts of the State ; 
the niixture of the. Chester White, the Suiiblk, and other breeds, having- 
produced a finer form, with less oifal, and greater disposition to fatten, 
Mr. Yerrill-s lectures on the external and internal parasites of domes- 
tic animals, and their effects and remedies, are a \'alual)le (?ontribution 
to the report. Farmers will here find descriptions, with drawings, of 
the numerous insects tbat annoy and afflict their live stocky as fleas, 
ticks, bot-flies, meat-flies, poultry-lice, &c., with the modes of preven- 
tion or remedy. We extract the following paragrajfli : 

Tlio best ami simplesvt, as woU as safest, wasli to ilostroy ilcns, untcR, itdi-insceiR,' 
mange acari, and all external parasites of meii and animals, (and probably the mange 
in liorses,)is a solution of sxiiphiirot of potasaiuni in ■water, wiy two to four ounces to a 
gallon of cold watet; varying the strongtli accordin^j to tlie ago and the tenderness of 
tlio skin of the animal, as the solution win contain sonio potasli^ which; if too strong, 
would irritate a delicate skin, Thero is no danger in ita application, but it has the 
disagreeable odor of sulplinrotted hydrogen. This sulpUuret of potjmsinm comes in 
the form of gi:oeni8li or ^rrayiah lumps, put up in ti<;ht bottlcB, It is used in x^ho- 
tography, and can usually be bought at llio principal drui?; stores. 

Carbolic acid, dilated in water, is also recommended as an excellent 
wash for killing most kinds of parasites. 

Mr, Bissell, of East Windsoi', recommends shoarln<>' sheei) beibre they 
are turned out to pasture. This prevents a loss of avooI by their shed- 
^ding it on bushes, <fce., and it is also cleaner and freer froin'^>rit or sand. 
At the discussions before the board, it was held that sheep subdue the 
coarse pla.nts, and sweeten the pasture more than sufficient to compen- 
sate Ibr wlnat they eat. Tliey go better after cattle than before them, 
and destroy the whiter weed and briers on the farm wherever they lie. 
On land formerly overrun with the white daisy, since sheep liave been 
kept, not a daisy can be found. Sheep bring up a run-down farm sooner 
than a.ny other kind of stock. They like variety, and if properly fed 
will return more value of flesh tlum any animal raised in the State. It 
is claimed that in Kngland the amount of ^\iin raised is not diminished, 
but rather increased, by the vast number of sheep maintained there. 

It is assumed that for mutton sheep, now the chief source of profit in 
Connecticut, there is no breed that surpasses the South Downs. They 
are quiet and hardy, peld a good fleece, and are also good mothers, and 
have a free How of milk for their lambs; and if in decent condition, 
their lambs wUl thrive so that increase of growth can be noticed almost 
from day to day. A good ewe will yiehribur pounds of washed wool 
and one lamb per year. On a farm adapted to the purpose, one hun- 
dred sheep can bo kept iis cheaply as ten cows, and with much less 
labor* 

The " blind stag^g'crs in sheep has been "cured by hijec ting diluted 
carbolic acid into each nostril two or three times. The cud was soon 
regained, and the usual health of the sheep restored, l^hysiologists 
have long noticed that, if nutrition is carried too hi<>;h, by overfeeding', 
sterility in the animals is the consequence. Alluding to the loss of 
stieiep by dogs, several farmers remarked that, after losing many, they 
pla<^i^d Sell3 bh each one of the remainder of the fiock, and since havb 
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seldom lost a sheep where several hundred were kept, though all their 
neighbors had lost many. Half-starved dogs, however, will kill sheep 
either with or without bells. 

Connecticut formerly did a large business in raising first-class horses, 
But latterly its best horses have been raised in other States. The heavy 
truck horses are brought from Pennsylvania, large carriage horses from 
Ohio, and light roadsters from Vermont, Canada, and other places. 
Horse dealers say Connecticut has been raising the poorest horses of 
late years of any State in the Union. To regain its former position 
in this business full-blooded stallions must be used, and better breeding 
mares. There is a hundred dollars' difference between the value of 
high-bred colts and ordinary ones, when two or three years old. Farm- 
ers have begun to see this, and a verj'' decided improvement is taking 
place. They pay mere attention to the breed of their mares and the 
selection of stallions, and are more careful of their colts. 

Mr. J. G. Stoddard, of Newington Junction, says that, in training colts, 
tact is as necessary as in rearing children. A yearling colt may become 
accustomed tethe locomotive, umbrella, wheelbarrow, and other objects, 
and after being once convinced by touch or smell that no ham comes 
from them, he remembers i and all such matters of education tend to 
make him a safe horse ever after. A colt that was accustomed to run 
from his stable to the yard through a narrow door one day struck his 
hip against a door-jamb, and ever after was afraid of doors. Animals 
that think and remember, as the horse, need great care and precaution 
in management. He is an intelligent animal, and in proportion as he is 
well treated will he be subservient to all demands on his labor. 

We observe with regret, by a not^ at the close of the report, that the 
State Board of Agriculture was abolished by resolution of the general 
assembly, July 21, 1870. The entire expense of the board during the 
four years of its existence has been but a little over $13,000, including 
the cost of 12,000 volumes of their excellent reports that have been dis- 
tributed throughout the State. In the opinion of those best qualified 
to judge. Professor Johnson^s analyses of the commercial fertilizers 
found in their markets is alone werth more to the farmers of the State 
than the whole expense of the board. We have no doubt that a Keor- 
ganization will soon be effected on a more liberal basis. 

There are sixteen county and town societies that appear to be in a 
flourishing condition, 

IttASSACHUSETTS. 

The Seventeenth Annual Report of the secretary of the Massachusetts 
Board of Agriculture, Charles L. PUnt, makes a volume of six hundred 
and fifty pages, and gives a comprehensive view of the agriculture of the 
State. It embraces the report oi^ the committee on contagious diseases 
among cattle, the discussions and addresses at the public meetings of the 
board, abstracts of returns from county societies, and essays on various 
subjects connected with the pursuits of the farmer and fruit-grower. 

The financial condition of the State and County societies is very satis- 
factory, their permanojit funds amounting to $272,225 59 ; their real and 
personal estate, less their indebtedness, $355,582 33; receipts of the year, 
$135,245 11 J total disbursements, $120,981 31, including $30,734 for 
premiums and gratuities. 

In a discussion on mineral manures, Colonel Wilder remarked that 
there is nothing so much wanted on the old soils of New England, that 
have been long under cultivation, as potash. He considered ashes, at 50 
cents a bushel, the cheapest manure for any crop. On orchards it has a 
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particularly beneficial effect. This is shown by tlio fact that on all our 
virgin soils, recently burnt over, we get the fairest fruits, the finest vege- 
tables, and the best grain. This was illustrated at the exhibition of the 
American Pomological Society at Philadelphia, v/here the fruits from 
the new State of Kansas attracted universal admiration. He thouglit 
that salt, as a manure, should be used with great caution, and tliat it 
had no beneficial effect on land near the ocean, where tliero is naturally 
an atmosphere saturated with salt. 

Mr. Tliompson, of Nantucket, stated tliat on land so poor it would not 
spindle corn, he had applied coal ashes, two or three Inches deep, 
mixed witli a little yellow loam, then plowed and harrowed, and in three 
years the soil was m much renovated that he cut a ton and a half to 
the acre of the best clover. In another five-acre :lield, where he had 
applied leached ashes liberally, not mucli advantage was noted the first 
year, but the next year thcbeneiit was very perceptible, which increased 
annually live or six years, when the meadow was plowed up. In a part 
of the field barn-yard manure was used, which ceased to show much 
effect the third year, while the ashes were effective for many years. A 
compost of three parts of nmclc to one of coal ashes was used in alter- 
nate strips on another field, by way of experiment, and sown with 
clover, rolled, but not harrowed. Wherever the compost was wspread 
the clover germinated and developed handsomely, w^hile the strips with- 
out the compost were barren. Mr. Thompson found it an object to pay 
25 cents a load of 16 bushels for all that were delivered at his farm. 
The alkali,ne matter of the ashes neutralizes the acid in peat. On Long 
Island the farmers send vessels to the State of Maine to bring ashes by 
the cargo to enrich the famous ATgetablo gardens that supply the mar- 
kets of .New York. On the light, sandy hmds of Nnntucket coal ashes 
harden the »soil, and bring in white dover. 

Mr. Hyde, liresident (>f the Massachusetts IJorticultural Society, 
thought no one could go wrong in the use of wood ashes 5 he had used 
them with tlie most gratifying results, particularly on strawberries. 
He used peat ashes, chielly as an absorbent, with the liquid ^contents of 
privies and with muck, with great satisfaction. He had not found coal 
ashes of much benefit on either wet or dry meadows, except in its 
mechanical operation on soils; as an absorbent it was no better than 
sand. He agreed with Colonel Wilder that salt is of no use on soils 
near the ocean, even in the culture of asparagus, a marine plant. Mr. 
(xoodman, of Berkshire County, considered salt beneficial on lands in 
the interior beyond the influence of the sea air, Mr, Beebe, also of 
Berkshire, ixses from one to three bushels of salt to the acre on oats, 
potatoes, a.nd wheat, and on grass lands as a top-dressnig, sown on the 
sod with the grai]i, harrowing in the whole together, and then sows the 
grass seed on top without stirring the soil. When used on land sown 
with oats it stiflens the straw, increases the weight, and his oats were 
six inches higher than tlie crop standing side by side, with the same 
cultivation except the application of s'^ilt. He said one of the best 
manures for sandy land is a^ compost of one bushel of salt and three 
bushels of marl, which should he four months under cover ; then add 
five bushels of this compost to a cord of muck. (Professor Mapes's 
famous recipe.) He tried it fifteen years ago on land tbat still produces 
double the quantity of grass that is yielded on adjoining lands not thus 
ma;nured. He thinks it, also, a great preventive of the rot in potatoes. 
Wjbile speaking of salt, he remarked that great care is requisite in 
fte^jjijigit to animals J he thought that nine-tenths of the animals reported 
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as dying of murrain are killed by giving them too mncli salt, particu- 
larly young animals. 

In discussing the subject of dairy stock, Br. Loring stated that there 
were 150,000 cows in the State, and that nearly $2,000,000 worth of 
milk )s annually sold; yet with plenty of good pasWe and an increased 
demand for dairy products, there had been but a slis^ht increase in the 
number of cows for ten years, which indicated that the most f^yfitematic 
and economical system of producing mill?:, butter, and cheese has not 
yet been attained. Sufficient care is not exercised in selecting the cows. 
For the climate of the Northern States a medium-sized cow 'is needed : 
not too large, too coarse, too thin, nor too finej but compact, firmly set 
upon bcr legs, with a lively countenance, and a good straight back. In 
fine, an animal with a clean, well-shaped head, a luxurious mouth, loose 
shoulder, straight quarter, broad back, and great depth of carcass, the 
tail long and the rump level. There should be an increase of the 
number of cowsj 800,000 could be sustained in Massachusetts with 
profit J the amount of manure would be doubled, and the fields thus 
made to smile with increased fertility. He considers the feeding of 
oleaginous food, as cotton-seed, injurious to dairy cows. In the course 
of three years he has lost thirty out of lifty Ayrshire cows. He said : 
Then: luWcrH arc iiiaclo for work, and tlicy are not to be liroken down bvft trifle, 
B\it I found tho ndders of those cow.s fed on cottoii-seed meal had all got out of condi- 
tion Ojig tsut would go, then another, and at \mi I had t•,o^vs with Uxo toats, cows 
with 0110 torit, and the vahio of my herd was j^one. Thoy ]of.;t their appetite, and it 
was evident that they had been lV3d on Honiettiin-? that did not a<>Tec with them, and 
tliat their lacteal ay&tcm had been ruined. This little delicate organism had been in- 
liaraed, wa5 ^^l^^^^ ^'^Ih and was good for nothing. I supposed it was the eotton-seed 
laeal. TIio nearer you can get to pasture griiss for feeding dairy cowa, the 

better. Good water, good hght, early-cnt hay, roots, and sliorts arc sufficient for any 
cow. It IS the cheapest food you can get. 

The Jersey cattle, (known for many years as Alderneysj as vesaeLs 
trading at the Channel Islands usually touch at Alderney last, and 
"being reported as from that island, the cows taken on board, though 
really from the Isle of Jersey, are called Alderneys,) are becoming great 
favorites as dairy stock. In the eastern pait of the State are many 
herds of the finest animals of this breed. 

Colonel Wilder, in his address on the culture of fruits, urges more 
careful attention to the requirements of different varieties to different 
soils and treatment. Some fruits are suited to one locality, some to 
another, and a very few to a great variety of latitudes. ' Upon the 
observation and study of these facts depends much of success iu fruit 
culture. Some varieties are adapted to a wide extent of territory, as 
the Bartlett pear and the Red Astrachan apple, which succeed through- 
out our country. The thinning of the apple, pear, peach, plum, and 
gi'ape crop is indispensable for the production of iarge^ fair, and vaiuabic 
fruits. Such fruits command a higher price and a more ready sale than 
those not thinned. By thinning our fruit we also prevent the exhaustion 
of the tree and keep up a regular succession of good fruit. The over- 
bearmg of a fruit tree one year almost always occasions bairennc'ss the 
liext. In gathering apples they should be packed wlien jierfectly dry, 
not bruised nor chafed. The waxy or greasy secretion observed on 
fruits is a n:atural provision for the protection of the skin from the effects 
of moisture and air, and should not be removed even by Aviping, for 
when the skin is deprived of this protection, or is broken by pressure, 
the oxygen of the air comes in contact with the juices of the fruit and 
fermentation and decay ensue. Colonel Wilder says : 

Slimmer and early fall pears should be harvested as soon as they oommonee ripening 
on the treo, and be placed in a dark, cool room until ready for use. This process servos 
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l:f> elaborate tlicjuioo iiud siij^ar, but if left on tlie tree until mataro, most kuids A^^ill 
becomo moaly and fibrous. Not so -with early apples ; a contrary practico should bo 
adopted with tbem ; for instance, tho early apples should be allov/cd to become ppj;. 
fftctly ripo before being gathered. So weU convinced of this laet are our best culti- 
vators near Boston, that they mulch the ground under the trees with hay or straw, and 
allow such early varieties as the Early Harvest, Sweet Boughs Red AstrachaJi, Wil- 
liams^ Favorite, and evea Gravenstoln to drop from tho trees, and gather them daily. 

With late varieties, both of the apple and i)ear, it is host to allow them to reniaiii on 
the trees as long as posaihle without injury from frost and gales ; but wJieu the foliafro 
haft fallen or is destroyed by frost, tho functions of tho tree arc arrested, and no fur- 
ther advaiitage to the fruit can bo derived. 

As the flavor of fruits is so verv delicate, it is absolutely indispensable to keep them 
from all decaying substances, cither tlioir own or other uiattcr. The aroma of fruit, 
upon which depends so much of its relish and excellence, is extremely volatile, and 
the liuit should therefore be cxclud(Kl Irom the air as much as possible, only admitting 
wliat may be necessary to preserver proper temperature, and for tJio prevention of too 
mnch moisture. No imperfect specimen should bo admitted into the room, and all 
decaying friiit should bo removed immediately. Tho practice of spreading ont fruits 
on shelves, as formerly recommended in thia'couiitry, and still practiced in Europe, 
requires too much room and waste, and oven in pretty close ax^artments they lose miicli 
of their flavor, and without extra ordiniiry care will become dry and shriveled. The 
bettor eouTse, therefore, is to pack in boxes and barrels ; and, to avoid the necessity of 
handling, to pack them immediately from the tree. 

In Slimming up the most important considerations in fruit culture^ 
Colonel Wilder urges the following : Thorougli and perfect drainage of 
the land, either natnral or artificial; proper preparation of the soil, 
clean cultivation, and constant care of orchards j the necessity of 
excluding grass, grain, and all other crops from orchards, except, per- 
haps, a few vegetables while the trees are young ; the importance of 
regular manuring of fruit trees, (as well as otiier crops,) and of applying 
the manure in the fall, on or near the surface, so that the rain, snow," and 
frost may prepfirc and convey its elements to th(i roots j the importance 
of thinning the fruit, thereby improving its excellence, increasing its 
value,, and .preventing the evil effects of ovei^bearing, which always 
results in injuring the constitution and shortening the life of the tree ; 
and lastly, clean culture, without destruction of the roots by deep 
plowing or spading, and constant care and vigilance are indispensable 
conditions of success. 

The following select list of fruits is recommemled a^ adapted to 
seasons of maturity, and to most sections of the State : 

Apvles, — Simmer : Early Harvest, requires j% warm, ric3i soil; Red Astrachan, 
Williams' Favorite, xiutimii : 1^'oundling, I^ortjor, Gravenfitein, Mother, ilolden Pippin , 
Hubbardston Nonsnoh. muter: Rhode Island Greening, rcttnires a good soil; Bald- 
win, Roxbury Russet, requh^es a deep rich soil. 

"PeajRS.— Standards on i)ear roots : Clapp's Favorite, largo, should he gathered by the 
95th of August I Brandy wine; early and productive; Bartlett, succceds'thronghout the 
coimtry j jDoyenn6 Boussock, proliiic and protitable ; IJeHe Lucrative, rieh, but does not 
color as well as some j Butfiim, very vigorouw and productive ; Urbaniste, one of the 
best autumn f Merriam, golden rusaet, a fine market variety; Onondaga, good for 
market ; Lawrence, a ]iopular winter sort ; BoniT^ d'Anfou, oaily winter, and the best 
acquisition of tho age; Vicar of Winkiield, hardy, tine tree, snperior for oookin£^, and 
freghently good for the table. Dwarfs on pear or quince o'ooift : Louise Bonne de Jersey ; 
Dnchease d'Angou]^^me ; Urbaniste ; Vicar of Winkfield. 

GRAras.^-Delaware, small, eai-ly, rich, and requires a warm, generous soil ; Hartford 
l^oliiic, early; Massasoit, {Uogern's No. \\) early; Wilder, (Jiov/ers'-s i^To. 4:) Concord; 
MeiTimac, No, 19,) the last three ripening about September 20. 

T. D. That^jher, in a report oil clover as a fertitizer, considers a good 
clover lay worth asmuchas five cords of common manure to thcacre. To 
insure a good lay, not less than ten or twelve pounds of seed should be 
SOTO to the acre, on laud thoroughly i)repared for its reception, and 
y^ell rolled, after being sown. Clover not only imparts fertility when 
plowed under, but its roots divide aud break the soil while growing, and 
read^t it pulverous as they decay. The thicker the plants, the firmer 
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and better tke Iierbage ; tlie more abundant tke roots, the greater tlie 
benefit to the soil, both as regards pulverization and fertility. On wet, 
low lands, or yery light, sandy soils, the endeavor to make clover a fer- 
tilizer sufiScient to redeem such lands and place them in a good con- 
dition tbr corn or wheat, or even pasturing, would prove a waste of 
money and labor* 

As good roads are closely connected with agriculture and other promi- 
nent interests, the legislature appropriated $400 for one or more pre- 
miums on the science of read-making, and the best methods of superin- 
tending their construction and repair, and authorized the printing of 
three thousand copies. Three of these essays are printed in the appen- 
dix of the report. As a method of econbmy to the towns, it is found 
cheaper to have roads well built, and to keep them constantly in high 
condition, by daily attention, than to undertake their annual repair, as 
was formerly the custom in Kew England. In Waltham, for instance, 
with sixty miles of roads, a few men have been employed for twelve 
years past, to watch for the beginnings of any wear upon them, and 
mend a defect when it first appears, instead of waiting till the trouble 
becomes serious and then setting a large force at work. One man, with 
a shovel full of broken stone, can prevent what it may require half a 
dozen men with a team to remedy, after a few months' neglect. It costs 
that town, to keep its admirable roads in order, and clear of snow-drifts, 
about 86i3 a mile. In the adjoining town of iTewton, where the roads 
are kept in incomplete repair, on the old system, the cost is $176 per 
mile, nearly double, andforvery inferior roads'^ In Waltham the principal 
streets and roads are well macadamised, and sustain loads of six tons 
without being cut into ruts. On passing the boundaries of the town, 
the changed character of other roads, in their ruts, mud, and neglected 
repairs is painfully evident. The heaviest tax paid by the people of 
the State is that for keeping up what one of their writers denominates 

the worst roads in existence, " 

KEW TORK. 

The twenty-eighth volume of the Transactions of the liTew York State 
Agricultural Society (which was not received till after our last report 
was placed in the hands of the printer) comprises the report of Br. Car- 
malt, commissioner for investigating the causes of abortion in cows; 
several addresses at the State and county fairs) abstracts of the reports 
of about one hundred town and county farmers' clubs 5 essays on new 
xlmerican grapes; on salt as a manure, and for domestic purposes j on 
the solubility of phosphate materials ; the construction and heating of 
dairy-rooms, and the reasons why clover is beneficial as a preparatory 
crop for wheat. Dr. Carmalt's labors have resulted in overthrowing 
most of the preconceived theories and conjectures as to the causes of abor- 
tion in cows, and he is collecting a fund of information on the treatment of 
cows by dairy farmers, and the character of the vegetable products of 
the farms a^teeted by, as well as those free from, the malady. This infor- 
mation is important^ though no certain results as to the causes and pre- 
vention of the mischief have yet been reached. The importation of 
thorough-bred stock wa-s large during the year, principally of Jersey 
cattle, a breed rapidly coming into favor • likewise of Gotswold, Lincoln, 
and Silesian sheep. 

Mr. White, president of Cornell University, thinks it a great mistake 
that agricultural colleges should be expected to give primary/ instruction 
in the rudiments of agriculture and the mechanic arts; that is, that in 
agricitlture " they shotdd take young men who never touched a spade,- 
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who do not know wLcat irom barley } wlio aro too indolcut or too proud 
to go upon ii farm— and teacii them the A, B, 0 of farniingj tho usual 
method of spading, hoeing, and plowing, just as they might learn it in 
every field of this broad land. Or that in meehanic arts they should 
take young men^ too indolent or too proud to go into the workshop, and 
set them at playing with tools, in the hope of teaching them to wield a 
hammer or to 9hove a plane." There is no "royal road '"^ to farming. 
These institutions should take sound, manly, ca])able youn^- men, where 
the farms, the shops, and the preliminary scliools leave them, and give 
them back to the country, strong to <levelop and increase the resources 
of neighborhoods, States, and nations. The splendid endowments of 
om"* leading colleges should not be frittered away on preliminary education, 
that is better given by farms, shops, public schools, and academies, but 
should be concentrated for an advanced education, with the best professors, 
buildings, libraries, models, apparatus, machines, and the best farms and 
shops. It is not enough to have a professor of agricultural chemistry, 
or of the mechanic arts, here and there. They should be brought to- 
gether, with ample educational material of every sort. Eesources for 
primary education should be scattered— but concentrated for advanced 
studies. 

Mr. S. S, Whitman, of Little Falls, thinks farmers lose much money in 
raising inferior hogs, and recommends that they keep only thorough- 
bred boars. It is not advisable, however, to raise thoraugh-breds merely 
for the butcher. Select the best sows of the common stoclc, large, even 
if a little coarse, and cross them with a pedigree boar of good shape, 
fine bones, and great aptitude to fatten and mature early, such as the 
Suffolk, Berkshire, Essex, or Yorkshire ; and if the young pigs are well 
led, no more useful hog for ordinary purposes can be desired. It is ab- 
solutely essential at all times to use a thorough-bred boar, but whether 
of largo or of small breed depends on circumstances. For spring pigs, to 
bo fattened in the fall, the small breed will bo the most profitable;' for 
pigs to be kept till a year or eighteen months old, the Yorkshire, or some 
other large breed, may be better. Crossing with a laTgc sow, even of 
the smallest of the small breeds, (the Prince Albert) will give hog 
which will dress four hundred pounds, at a year or fourteen months old. 

J)i\ S, J. Parker, of Ithaca, details interesting results in hybridizing 
grapes, by cutting' of[' the anthers of some hardy native grape,' and fiood- 
iug the pistils with pollen from the Black Hamburg, or some other su- 
perb foreign grape, from which several fine varieties have already been 
raised, combining the peculiarities of both parents- He asserts that 
even the Black Hamburg never dies from cold, but Irom disease, 
and says that he has had eaues of this grape bear freely after exposure 
to 18^ below zero, P. He suggests that hybrids may be made by inter- 
twining bearing branches of two sorts, so that the pollen of one will 
fertilize the other j and is confident that ultimately we shall produce 
scores of gr^ipes as luscious as any now grown in Europe, fitted to our 
varied climate, and eaten everywhere in our broad domain. At Ham- 
mondsport, Ifew York, where grape culture has been so successful, the 
vines are trained on a low wire trellis, so that the fruit is only from 10 
to Id inches froDJ the ground, just high enough to keep it out of the 
splash, of rain-mud. 

Mr. Joseph Harding, of England, in a prize essay, states tliut the Amer- 
ican factory eheese now finds a ready sale, at high prices, among the 
most fastidious consumers in England, and sells at better rates than 
iSiaglieh cheese, whicii has so long; monopolized their markets. He urges 
g^ter attention to small details, -as milk begins to decompose the 
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moment ifc leas es the cow, and is easily affected by external influences 5 and 
if it comes in contact with the effiavia from gutters, or other noxious 
places, or even -svith meat hung in its vicinity, it will at once absorb the 
taint. This attention is important, as the sa-me milk which is made into 
inferior cheese can as easily and at the same expense be made to yield 
a fme article, and with very different pecuniary results. 

It appears from Mr. Geddes's essay on salt that, until within a few 
years, the use of Turk's Island salt had always been required in salting 
pork for the army. But experhnents made under the direction of the 
War Department dispelled the prejudice that required the use of this 
salt, and proved that the Onondaga salt, tested in hot climates and for 
long periods, is quite as good as that made anywhere to keep army or 
navy pork, and it is now used by the Government. It has also been 
extensively introduced into the great dairy distriets in Kew York, and 
has given satisfaction after the severest tests. Even the prejudices of 
our eastern fishermen^ who, for a century, have imported all their salt 
from the Mediterranean coasts of Prance, have given way, and salt from 
Onondaga is fast coming into use with them, with satisfactory results* 
The salt springs of Onondaga are now capable of supplying 10,000,000 
people with salt for every purpose 5 and in Michigan, the supply 
of water from their salt sj^rings is practically unlimited, and that, 
too, where the salt can be rolled directly from the manufactories on 
board the vessels, that navigate the gTcat lakes. An imm.ense bed of 
rock-salt has also been discovered in Louisiana, and it is so easily worked 
that the salt can be delivered in New Orleans at $4: a ton, which is a 
lower price than that of the coarse English salt on shipboard at Liver- 
X)ool. Eelative to the expediency of using salt as a manure, experi- 
ments are mentioned with diverse and sometimes opposing results. 
This is doubtless owing to variations in the quantity used, the manner 
of using, and the difference in the compositions of the soils on which it 
has been tried. After weighing all the facts in the case, Mr. Geddes 
comes to these conclusions : 

Some soils have enough salt in thoin, antl more added does injury. Sucii lands may 
bo found along the seacoast, a,ud where salt springs appear. Other lands are greatly 
benelifced by li^ht dressings of salt. English farmers " scatter salt over their fields at 
the rate of two bushels per acre, "with good success," and this quantity may bo enough. 
Some men have greatly puzzled themselves over the fact that light dressings are bene- 
licial, -syhilo heavy ones do positive injury, and have finally said, as salt in small 
(•{uantitios is known to accelerate the putrefaction of animal substance, and when in 
larger, to retard it, and thus is useful in assisting the organs of digestion in men and 
other caraivorous animals, » * * go j^ay aid in redncmg vegetable mat- 
ter in the soil into food tor plants, if aiyplied in small (luantities. 

Mr, Skinner sowed rather less than half a barrel of coarse salt on an 
old sod filled with grubs. The salt was soon dissolved by rain. The 
ground was harrowed and planted with corn, and half a pint of leached 
ashes was scattered on each hill. The yield of com was very large, and 
not a hill was injm-ed by worms, 

Mr. Solon Bobinson thinks the best lime for farmers comes from oyster - 
shells, or marl, which is a product of small shells. Limestone clay lands 
ar« alvrays productive, as the blue-grass regions of Kentucky and other 
Western States prove. Their alluvial portions produce wonderful crops 
of Indian corn, and at some future day, he is confident, will give a great 
yield of sugar beets, the culture of which will prove a staple industry- 
of American farmers, as it is in France and Ge^'many. Decomposed 
argillaceous rocks, paiticularly when micaceous, make good soil for 
grapes, as the mica afibrds potash, which grapes must have. It is also 
a prime necessity for gTowing wheat, as all good farmers know, and 



496 



AGRICTLTUEAL REPORT. 



wheat, of all tilings grown for human food, is the most important. 
Properly cultivated fields never become exhausted, if all that is taken 
from them in grain, grass, or roots, be restored to thorn in excrementi- 
tious manures. The tobacco and cotton fields of the South are not the 
only portions of the land that have been abused by wasteful culture- 
farmers are urged to plant forest trees for timber and shelter, as well 
as shade trees by the roadside. Every tree set out to ornament a home- 
stead is a profitable investment, increasing the salable value of a farm. 

The receipts of the State Agricultural Society were $47,341 35 ; ex- 
penses, $39,663 '39 ; entries, 2,602. Eeceipts of the American Institute, 
$24,811 98 5 expenses, $14,734 89; balance m both cases invest-ed iu 
United States bonds. 

OHIO. 

The twenty-fourth annual report of the Ohio State Board of Agricul- 
ture, with its usual statistical matter, comprises also the proceedings of 
the Ohio Horticultural Society, and essays on cheese factories, fiax 
husbandry, the Colorado potato bug, hog feeding and pork packing, 
road making, ergot as afibcting the dairy interest, parturient fever in 
cows, several agricultural experiments, (the latter abridged from the 
Journal of the Royal Agricultural Society,) and a lecture delivered be- 
fore a farmers' club in England on the supposed deterioration of the soil 
of Great Britain. These articles give a permanent value to the volume. 

The balance and receipts of the board for the last year were $48,448 19 ; 
expenditures, $24,59^ 18 j leaving $23,940 01, invested chiefly in United 
States bonds. About 80,000 admission tickets were sold at the last 
State fair. The number of entries w\as 4,100, an increase of 581 over 
that of the previous year. 

The production oi' cheese in Ohio the past year was 22,266,927 
pounds, of which nearly 3,000,000 pounds were from Ashtabula County 
This and the other Counties on the Eeservo have hitherto enjoyed a 
monoj)oly of the dairy business of the State, but it is rapidly spread- 
ing. In Geauga County, also on the Eeserve, there arc twenty-five 
cheese factories, which use the milk of nearly 15,000 cows. The aver- 
age yearly receipts of the best dairies during the last four years have 
been fully $60 per cow, and of dairies generally rather more than $50. 
A farm of one hundred acres, allowing twenty-five acres for woods, 
orchard, garden, buildings, and yard, will keep handsomely eighteen 
cows, and the receipts would thus amount to $900. Besides, from the 
farm would be obtained garden vegetables, fruit, milk, butter, meat, 
and wood sufficient for family consumption. One man could do all the 
needed work on the one hundred acres, with the exception of milking, 
and in this the assistance of only one person would bo needed, usually 
one of his own children, or his wife. In five townships on the Reserve 
there are 8,600 cows, which give the following result : 

8,600 cows, 350 jiouuds of choeso per cow 3, 010, 000 poauds. 

30 poiinda of biittor per cow 258, 000 poaii<ls. 

These amounts of butler and clicoiso arc equal to *35,34G,000 pouada of otilk. 
0,010,000 pounds of cheese, at 15 cents por jjound 500 

258,000 pounds of butter^ at 30 cents per poiind - , 77, 400 

Skins and wlxoy, f por Load , , 17, 200 

54<),100 



^ There wore manufactured^ bought, and shipped from Solon, Ohio, last 
:i^r^ 3,821,^^63: pounds of cheese, all handled by three firms in that 
tqtirjEisMp, 
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There are ninety-seven cheese factories reported in thirteen counties, 
chiefly on the Eeserve. As an evidence of the prosperity of dairymen, 
it is mentioned that in one township on the Eeserve nine-tenths of the 
income tax is paid by them, although they occupy less than half the 
land. Their profits are also more certain and uniform than in other 
branches of agriculture. If a severe drought decreases the yield of milk, 
it also enhances theprice ; and the difference between the product of cheese 
in the best and in the poorest season is nowhere so great as in the 
case of grain, where oue sometimes fails to realize the cost of seed and 
labor. The profits of dairying may be largely increased also by improv- 
ing the stockj and breeding with special reference to milking qualities. 

The reports of the County societies are generally encouraging. Sev- 
eral new kinds of wheat and oats have been distributed by the Depart- 
ment of Agriculture, of which the Tappahannock wheat is considered 
earlier than any other variety. One quart sent to an intelligent farmer 
in Auglaize County, a few years since, had increased to about two hun- 
dred bushels the past season, and was aU sold at a good price. From one 
quart of oats distributed by the Department, Mr. Kinney, of the board 
of managers of the Wayne County Society, raised one hundred and 
seventy pounds. 

Horses of Canadian, English, French, and Norman breeds are raisexl 
in several Counties for the Eastern markets. Assessors' returns show 
an aggregate of over 700,00Q horses in the State, and but 22,057 mules. 

The apple crop in Lorain County was considered worth more than 
half a million of dollars last year, upwards of 80,000 barrels having 
been shipped. For the last two years blight and insects have committed 
great ravages. It is estimated that this County alone loses $50,000 an- 
nually by insects, and it is proposed to introduce the English sparrow 
extensively to destroy the insects and their larvsB. There are about two 
hundred and fifty acres devoted to vineyards in this County^ from which 
were sold about two hundred and fifty tons of grapes, which brought 
the producer an average of C cents a pound; about 3,000 gallons of 
wine were also made. The rot and mildew are becoming troublesome, 

Mr. J. M. Allen says that the annual production of flax-seed in this 
country in 1850, as shown by the census, vas 602,000 bushels, and in 
1860 it was 611,000 bushels, an increase of only about 50,000 bushels in 
that decade — a period when the manufacture of tow from tangled flax- 
straw was almost entirely unknown ; while, with the subsequent intro- 
duction of fllax machinery, the yearly product is now believed to amount 
to not less than 2,500,000 bushels. The flax crop of last year was 
equivalent to 75,000,000 pounds of fiber. The average product of seed 
throughout the State is six and one-third bushels per acre, with five 
hundred to eight hundred pounds of straw. Compared with grain 
crops, flax in many localities is a much hQtt(i/t crop for farmers. If all 
the fiber were worked up into bagging it would cover a cotton crop of 
3,000,000 bales* Hence, Mr. Allen concludes that flax husbandry, 
having become an important branch of agricultural industry throughout 
the Northwest, with much capital directed to its development, should 
be sustained by the Government against the inferior foreign jjute bagging 
now being urged upon the cotton raisers, and which will drive our linen 
bagging irom the market should tariff protection be withdrawn. It is 
stated that the tensile strength of flax is double that of East India jute. 
Not one-fifth of the American flax fiber has yet been utilized, although 
there are fourteen mills in the West engaged in making gunny bags and 
bagging for cotton. 
32 A 



498 



AGRICULTUEAL REPORT, 



Mr. Joseph Sullivant, in an article on liog-feeding and pork-packing, 
states, as the result of many experiments, that cotton-cake, beans, peas, 
and linseed-cake contain more of flesh-givers than corn, and might be fed 
very advantageously to young and growing animals; yet, upon the 
whole, Indian corn stands preeminent as the cheapest food material ac- 
cessible to farmers. Estimating the return of pork from a bushel of 
raw corn at nine i)ounds, his experiments prove that corn ground into 
meal increases in value about 33 per cent, over that of corn fed in the ear ; 
and that thoroughly steaming and cooking the whole corn raises its 
value to but little less than that of cooked meal, which he estimates at 
60 per cent, over that of raw corn fed in the ear. He adds : 

It is true that griudiug, steaming, or cookii^g tlio corn can iu nowise add a single 
atom to the elements already existing ; it raises its value only by rendering the whole 
nutritive matter available by making it more soluble and of easier digestion, so that 
the maximum of nutrition is more readily and certainly obtained. 

I conclude that nine pounds of pork from a busuel of raw corn fed in the ear, twelve 
pounds from raw meal, thirteen and a half from boiled corn, and sixteen and a half from 
cooked meal, are no more than a moderate average to be realized from a bushel of corn 
under ordinary circumstances of weather, with dry and clean feeding-pens. All this is 
within the amounts we have shown to be i^robable and attainable upon our chemical 
basis. 

In conclusion, Mr. Sullivant says : 

If I have proved anything, it is that it is possible and comparatively easy to get 50 
per cent, more for corn than we now do for all the millions of bushels fed to hogs in the 
process of pork-making. Sustaining in this industry alone a loss of millions of dollars 
annually, the question of how much pork in a bushel of corn is not an insignificant one. 

It strikes me that the dilferent State agricultural societies could engm^e iu no more 
beneficial work than to arrest the enormous losses of our wasteful feedinf processes^ by 
the dissemination of correct information ; and, by a series of well-conducted experiments, 
lend their powerful aid to elucidate so important a subject. 

An account is given of the great sale of Short horn cattle of Mr. Daniel 
McMillan, near Xenia, which occurred on the 8th of Juno, a record 
of which is found in Current Facts in Agriculture," page 144. The 
product of this sale exceeded $G4,000, the average being somewhat 
over $900 each. In comparing with English prices, it is stated that 
the great English breeder, diaries Colling, sold out his herd of forty- 
seven animals, in 1810, during the continental wars and general inflation 
of prices. One bull, Comet, sold for 1,000 guineas ; the cow Lily for 
410 guineas. The entire herd averaged about $733 each. His brother, 
Robert, sold his herd of sixty-one animals, in 1818, for £7,853, averag- 
ing about $043 each. The executors of the late English breeder, 
Thomas Bates, sold his stock of sixty-eight animals, of all classes in the 
herd, which brought only $22,000, an average of $323 53 each, though 
several of the choicest brought upwards of $1,000 each, and it was a 
time of great depression in agricultural values. After the death of 
Lord Ducie, a careful and judicious breeder, who had purchased the 
best of Mr. Bates^s stock, his entire herd of forty-nine cows and heifers 
was sold at an average of $078 each 5 his thirteen bulls averaging $930 
each. {Several of the Duchess and Oxford tribes were brought to the 
United States, where they have been successfully bred, and many dis- 
posed of at private sale at prices hitherto unprecedented in the annals 
of Short-horn breeding— $3,000, $5^000, and even $7,000 each ! 'No pub 
lie sale of these tribes of cattle has yet taken place. 

Notwithstanding the general complaint of rot and mildew in grapes, 
particularly in the Catawba, the acreage of vineyards has inci^aaed 
from 7,574 to 10,440 the past year, and the product of wine fron 
143,767 to 155,045 gallons. Mr. Flagg, in a letter on the sulphur cure foi 
mjddew, is confident that as in Europe sulphur cures the oidiumj with al 
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its train of symptoms, and drainage suppresses cJiarhon and all its train, 
so in Ohio, sulphur and drainage have cured this fungus disease the past 
year and rendered practically harmless the black sickness of the grapes. 
The best cultivators urge the importance of thinning out the fruit, over- 
cropping being a common fault in the Ohio vineyards. The orchard 
products of the State are estimated at $7,000,000 auDually. The ship- 
ments of strawberries from Cincinnati in one week, in June, reached 
18,200 bushels, or more than 455 tons, equal to 45 car loads. 

There is a general complaint that the crops of apples are both decreas- 
ing and deteriorating, which is ascribed to several causes, as, now and 
then, severe winters, killing many trees outright and rendering others 
feeble and sickly for years ; severe droughts 5 undrained and badly-pre- 
pared land before planting, witli poor or no cultivation afterward ; 
starvation, by cropping the soil, when naturally poor, with no manuring ^ 
bad pruning; and borers. The evils affecting fruit generally are attrib- 
utable to the great increase of Insect enemies, which will not be miti- 
gated as long as an indiscriminate slaughter of small insectivorous 
birds is allowed. The curculio now attacks apples as well as stone-fruits. 
Strong hardware paper, wound tightly around the base of the tree, is 
recommended as a good protection against the peach tree worm. 

The eightb annual report of tlie Secretary of the State Board of Agri- 
culture comprises not only the usual statistics and proceedings of the 
board, but also reports from tlie county societies ; discussions of the 
Western Lake Shore Horticultural Association, of more than ordinary 
interest, on the adaptability of that part of the State to the production 
of fruit; essays on wheat culture, grasses, cheese dairying; experiments 
in fattening swine, and the Colorado potato bug ; exhaustive articles on 
Short-horn cattle and long-wooled sheep, by the secretary, Sanford 
Howard, and an interesting article on European agriculture, with notes 
by Mr.. Howard, 

The receipts of the board last year were $70, 753 17; disbursements, 
$66, 672 69. Eeceipts of the Stats Agricultural Society, $22, 863 87 ; 
disbursements, $22, 954 11, including some extra investments. The 
number of students at the State Agricultural College was 69. The 
superintendent of the college farm reports various experiments in fat- 
tening stock, the application of manures and special fertilizers, and 
with varieties of grain. The Excelsior oats yielded at the rate of 60.6 
bushels per acre, weighing 37.5 pounds per bushel ; the SomervSet oats, 
94.2 bushels, weighing 31 pounds ; the White Schonen oats, 62.3 bushels, 
weighing 37.5 pounds ; and the Black Swedish oa-ts, 66.2 bushels, weigh- 
ing 30.6 pounds. These four varieties were introduced and distributed 
by the Department of Agriculture. The Prince Edward's Island oats 
yielded 63.2 bushels, weighing 34.7 pounds ; the Brooks oats, 68.6 bushels, 
weighing 31 pounds ; the ^Norway oats, 50.3 bushels, weighing 28 pounds; 
and the Surprise oats, 38.3 bushels, weighing 36.2 pounds. 

The ravages of the potato bug have been less destructive than usual, 
the chief causes of which were the two or three warm weeks in April 
and May that brought out large numbers before their usual time, which 
were destroyed by cold and starvation in the raw and changeable 
weather that fallowed; farmers also were vigilant in picking and de- 
stroying the old beetles as fast as they appeared, so that, after all, there 
was raised the largest and best matured croi) of potatoes ever produced 
in the State. The potato bug, the grasshopper, roseVbug, and .army 
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worm are largely under the influence of atmospheric changes and con- 
ditions, which often prevent their doing much harm. 

]Mr. Geddes, in an elaborate article on the culture of winter wheat, after 
allowing for all drawbacks, perils from insects, &c., comes to the 
conclusion that it will be profitable as a leading crop as long as people 
prefer wheat bread to any other, although from various causes it may 
sometimes be unremunerative, like all other crops and branches of busi- 
ness. With good wheat land a farmer can combine with this crop the 
raising of other cereals, dairying, stock-raising, or wool -growing, as cir- 
cumstances may make most judicious, thus availing himself of all the 
advantages of mixed agriculture. 

Cheese factories are increasing in various parts of the State. In Lena- 
wee County 331,000 pounds of cheese were made from 3,140,660 pounds 
of milk, averaging one pound of cheese from 9.40 pounds of milk. It 
Avas sold for $52,421 23, or at $15 83 per 100 pounds ; the total cost of 
manufacture and selling was $2 82 per 100 pounds. There are fifteen, 
fiictories in this County alone, using the milk of upwards of 4,000 cows. 
Other factories in the State are working with, satisfactory results. 
Heretofore Michigan has 'never produced cheese enough for home con- 
sumption, but with the number of new factories going into operation, it 
is probable that the State will soon make a surplus for exportation. 

At the discussions of-the Lake Shore Horticultural Association, Mr. E. 
P. Powell, of Adrian, a successful cultivator of pears, recommended 
mulching pear trees as a preventive of blight, and as advantageous 
in other respects. He sometimes uses long manure, though preferring 
only grass. His soil is a clay underdrained. A few years after planting 
his orchard he ceases plowing the land, and simply cuts the grass and 
spreads it about the trees. IS^o strength is taken from the land 
except wha t is gathered in the fruit, and this is replaced four-fold iu 
mulching. No stimulus is given to hasten the growth of the trees, and the 
wood is consequently strong, compact, and ripe each year. He con- 
siders the Flemish Beauty, Belle Lucrative, Louise Bonne de Jersey, 
Lawrence, Seckel, White Doyenne, Onondago, Beurre dAnjou, Bartlett, 
Howell, and Tyson, the surest bearers. The best keepers, and fhosehe 
finds most profitable, are the Buflum, White Doyenne, Beurre Clairgeau, 
Seckel, Sheldon, Onondaga, and Beurr6 d'Anjou. For winter pears he 
prefers the Lawrence to the Vicar of Winkfield, or even to the NeUs. 
The Bufi'um is highly esteemed, has many points of excellence, and occu- 
pies but little space, being nearly as erect in growth as a Lombardy 
poplar. 

Mr. H. Pennoyer, another successful cultivator, sets his trees without 
manure or anything to enricli the soil ; lets the grass grow around the 
trees ; uses the knife freely, so as to bring the tree into proper shape 
and i)roportion. Pear trees, he holds, must not be stimulated ; high, 
manuring forces an unnatural growth, winter kills the soft wood, and 
blight finally finishes the tree. The peach crop has become a remuner- 
ative one; the soil, as well as the xjrotection received from the prox- 
imity of large bodies of fresh water, being favorable; high table-land is 
preferable ; one man sells his crop from an orchard of twelve acres 
nearly surrounded by water at $8,000 to $12,000 per annum ; the east 
side of the water is the best, particularly where the west wind sweeps 
over the water. The fruit trade of Southern Michigan is very large ; the 
shipments of peaches from St. Joseph to Chicago last ^ year exceeding 
700,000 baskets and boxes, besides nearly 100,000 bushels of other fruit, 
the whole estimated to be worth $1,000,000. 

The article on European agriculture, with notes by Sanford Howard, 
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is filled with details on the production of beet siii^ar, and is well worthy 
attention. In France, farming without this adjunct is thought a slow 
business. As an instance of this mixed agriculture, a farmer at Lens, 
fifty miles from Calais, has 500 acres in beet root, all on the ridge, with- 
out a single black spot in any part. He raises eighteen tons per acre 5 
keeps thirty horses and eighty working oxen ; has a sugar factory on 
his farm, and fattens three hundred to four hundred cattle annually on 
the pulp Irom his sugar factory. Pigs thrive on it when cooked, and 
sheep eat it raw. He adopts the English *^ box system in fattening his 
cattle, keeping them in darkness ; they are then less troubled with flies, 
eat better, and are sooner ready for the butcher than when kept in day- 
light. 'Near Valenciennes the country is covered with sugar factories 
the average size of the farms is 30 to 40 acres, though there are 
some of 400 to GOO acres. About half of the land is cropped with sugar- 
beet, the remainder with wheat, clover, and lucern for fodder ; guano 
is falling into disuse, not producing so good sugar-beet as oil cake, 
which is now applied to the land as manure. In these sugar districts 
land has advanced to £100 per acre. The growth of wheat in this dis- 
trict before the production of beet sugar was only 976,000 bushels, the 
number of oxen, 700 ; since the introduction of the sugar manufacture 
the growth of wheat has been 1,168,000 bushels, and the number of oxen 
11,500. In Southern France a very different state of things exists y 
there are to be seen many large estates of 5,000 acres, divided into farms 
of 2 acres up to 500, and rented at 5^. to 85. an acre ; rye is the chief 
crop. Wages are low, and the condition of the laborers is deplorable. 
The team-men sleep with the cattle, two in a bed, or rather in a box, on 
a sack of straw, a rude floor being put up at one end of the shed, and 
they may be said to be nearly in a state of slavery. Their hours of 
labor are from 4 a. m. to 8 p. m. in summer, and till noon on Sundays; 
their wages being but Is. 8d, per day, without perquisites, for these long 
hours. Thus ground down, it is no wonder that the peasantry are crowd- 
ing to the cities. To compensate for this depopulation of the rural dis- 
tricts, boys are sent from the reformatories and employed in farming till 
their turn comes for the dreaded conscription. The reformatories are 
called agricultural colonies. (In Austria the condition of farm laborers 
is still worse.) A marked improvement is taking place in the live-stock 
on French farms, and the best breeds of cattle, sheep, and pigs are freely 
imported. The government has shown a fostering care in importing 
improved breeds of riding, draught, and carriage horses. Horse-breed- 
ing establishments, termed haras, have been conducted by the state for 
many years, and for a trifling fee all farmers can obtain the use of the 
best stallions at these establishments. Stallions are also sent from these 
liaras to various districts of the country, and the government also grants 
a handsome premium to the owner of a good stallion approved by 
the official inspector. The draught horses have been greatly improved ; 
the "Percherons," particularly, have been brought to high perfection. 
The French maintain that the English, though good judges of horse- 
flesh, are too careless about their horses' feet. 

Attention is called to the importance of irrigation, which has changed 
the face of the country in many parts of Europe ; and in Egypt, with 
very primitive pumps, worked by a mule, bullock, or a couple of don- 
keys, sufficient water is raised to irrigate 30, 40, or 50 acres, which then 
produce large crops of a kind of clover called " Burseem." In Lombardy, 
with an area of 6,000,000 acres, more than a million acres are artificially 
irrigated, and upwards of three thousand miles of canals have been cut, 
besides a vast extent of small arteries belonging to private individuals 5 
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and tlie main canals for navigai^ion are always constructed witb a view 
to a comprehensive plan of irrigating the country. Switzerland 
also is full of devices for catching the water on the hill-sides and spread- 
ing it on the green slopes ; it is then again arrested on its way to the 
Tailey, and turned over the meadows and fields of maize ; every little 
streani of w^ater is thus ntHized, In Bedford, England, the growth 
of Italian rye grass by the town sewage is a most complete success; six 
crops were raised last year, realizing £20 per acre. The grass in these 
inigated fields is perennial. As the cultivation of cereals and root- 
crops has been carried to a high degree of perfection hj the best Eng- 
lish farmers, their next great step in improvemeut must be irrigation. 
Along their valleys water for irrigating scores ol' acres is to be obtained 
ill abundance at a few feet below the surface^ by a centrifugal or 
chain-pump, worked by a horse or an engine. In France irrigation 
has enabled farmers in some districts to keep double the number of 
cattle and sheep, as well as to raise one-ihird more corn. There the 
rivers and running water are not under the control of private individ- 
uals, as in England. The water belongs to the owner of the land only 
through which it fiows during its transit 5 when it passes his boundary 
he has no further conti^ol over it. As long ago as 1069 Louis XIY abol- 
ished the feudal rights of the proprietors In rivers, the ownership thereof 
being reserved by the state. 

WISCONSIN. 

In the eighth volume of reports of the Wiscoii^sin State Agricultural 
Society (1869) are embodied the transactions of the State Horticultural 
Society and tabular abstracts of tlie reports of the county societies* It 
is the fourth volume that has been edited by Br. Koyt, and contains 
more articles of practical value and interest than any of its predecessors. 
His own report, as secretary, extending over one hundred pages, gives 
a comprehensive view of the character of tlie past season, and the prin- 
cipal crops of the State, as well as suggestions upon its mining interests, 
commercial development, public improvement, immigi-ation, agricul- 
tural education, &c. There are also several valuable articles by other 
writers* 

The farming interest suffered considerably from the general failure of 
hops and the low price of wool; besides,in consequence of the cold weather 
of March and April corn was late in being planted, affecting the crop 5 the 
abundance of rain through the summer was favorable to the potato 
crop, inducing a yield of SOO to 500 bushels per acre, and protecting it^ 
in a great degree, Irom the ravages of the potato bug. The fruit crop 
was one of the finest ever raised in the State. The yield of wheat was 
enormous, the most careful estimates ranging it between 20,000,000 and 
25,000,000 bushels, at an estimated average of 13.3 bushels per acre. 

The Tappahannock and Arnautka wheats, introduced and distributed 
by the Department of Agriculture, gave good satisfaction, though the 
former is better adapted to a more southern latitude. The latter, from 
Kussia, promises well, and under reasonably favorable circumstances gives 
a bountiful yield; it Is a bearded wheat, with remarkably largo heads, 
and a very large, handsome berry, and on new lands it is thought it will 
yield doable if not treble the average of the ordinary sorts cultivated 
in the State* More attention is urged to those inexorable laws of na- 
ture that demand a reinforcement of the soil by the careful return to it 
,of the ueeesisaxy: elements of which it has been deprived by successive 
y<^j^ 0£ reqkle&s ct^^ by the burning of straw, and the laborious 

moidibjg'xif ba^ to escape what was formerly considered the nuisance 
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of manure heaps. The oat crop was estimated to be 25 per cent, larger 
than that of the previous year, with an averai^e yield of 36.2 bushels 
per acre ; the Excelsior and several other new varieties were favorably 
reported on by all who tried them. The question of su^G;'ar-beet culture 
is amply discussed, and, as this root succeeds well in Wisconsin, it is 
thought the business deserves attention, if it proves remunerative in 
any part of the Union. 

The culture of rape was introduced at Fond du Lac a dozen years ago 
by General Hamilton for the extraction of the oil. He has raised 3,000 
bushels in some years. At first it was manufactured into a crude-oil ; but 
he has invented a process by which an excellent refined oil is prepared, 
equal to any in the market, and arrangements have been made for an annual 
crop of 25,000 bushels of this seed. It has many advantages as a farm 
crop, is of easy culture, and the time of seeding — June 10 to June 25 — 
is convenient. The expense for seed is trilling, say two quarts per.acre, 
at a cost of 15 to 20 cents. In case a crop of grain gives indications of 
failure, it can be turned under in season for raising a crop of rape in its 
place, which is subject to no disease or insect enemy. Its broad leaves 
shade the soil and stiile any weeds that may spring up after it gets fully 
established, and it prepares the soil admirably for winter wheat ; it re- 
quires no labor during its growth, and may be cut with a cradle-scythe 
or mower, and harvested at a most convenient time, in the first half of 
September, after the summer harvests are out of the way, and before the 
corn and potato harvest begins. It has proved a profitable crop hitherto, 
the price ranging from $2 to $2 75 i)er bushel. One bushel yields about 
two gallons of oil, superior to the best lard or sperm as an illuminating 
oil, besides being a good lubricator, and enduring an intense degree of 
cold before solidifying. The only conditions imfavorable to the entire 
success o^rape as a general farm crop are, that it will not succeed on foul 
land, where it would be choked out by weeds in its early growth, and 
that it must be harvested just as the pods are turning from green to 
yellow or much of the seed will be lost. The mills at Fond du Lac are 
of sufficient capacity to work up 100,000 bushels of the seed, and the 
culture of rape must rapidly extend as its advantages become known. 

The dairy business of the State has had a large development the past 
year ; about fifty cheese factories have been established already, and the 
number is constantly increasing. Sufficient attention has not been paid 
to the breeds of cattle. But few Ayrshires are found in the State, 
although considered the best milkers. 

The mining interests have received increased attention, and experi- 
ments show that the peculiar iron ore of Dodge County is in much greater 
quantity than heretofore supposed, and, when used with the softer iron 
of Lake Superior and Missouri, its remarkable hardness proves of great 
value both for working into steel and for making rails. It is stated 
that — 

In 1868 some cheap English mils wore laid on the St. Paul track, and in three months 
6ome of them were in the mill to be rerolled, while rails from the Milwaukee mill, 
[made from a combination of these two kinds of iron,] after one and a half year's 
wear in the same place, are now as perfect, to all appearance, as on the day when they 
were first put down. This is the difl'erence between good and poor iron rails. 

The County agricultural societies have had a prosperous year. These 
local organizations are doing much good by stimulating general in- 
dustry, correcting stereotyped errors of practice, diffusing knowledge, 
and elevating the profession. The State society has had the most pros- 
perous year since its organization, and its last exhibition was the largesi 
and most complete in all its departments i number of entries, 3,524 : re- 
ceipts, $12,711 31 J expenses, $12,032 .64. ' ^ 



504 



AGRICULTURAL REPORT. 



Mr. D. S. Curtiss, in a brief article, urges the keeping and feeding of all 
stock in yards or stables, on the soiling" system. Animals thus reared 
are tamer and more approachable at all times, and are consecpiently 
more salable at better prices, whether horses, oxen, cows, or colts. 
Being handled daily from infancy, the dangers and difiiculties of break- 
ing colts, steers, and heifers are avoided ; they are secure from many 
accidents incident to roaming, and require less food to sustain the same 
conditions of flesh, milk, or toil; expense is saved in fencing; and, by 
the mode of cropping required, lauds produce larger yields annually, 
and, liberally manured, will yield much more in bulk and abetter qual- 
ity of feed, when this crop is irequentlj^ gathered during the season, than 
if left to grow until ripe. 

Mr. N. J. Coleman, in a lecture before the Illinois Industrial University, 
on breeding horses, (copied into the Wisconsin report,) ])leadsfor kinder 
and more judicious treatment of these noble animals. Their stables are 
frequently too close, with too little light and air; the horse has lungs, 
and consumes a great deal of oxygen ; he is often confined in a close 
stall, which hardly permits him to lie down ; he requires abundance of air 
and light, dark stables being the cause of diseased eyes in many horses. 
Stables require windows as well as houses. Brood iuares (of whicii the 
lecturer keeps forty) should be worked or exercised a little every day ; 
after foaling the work should be very moderate. They require com- 
fortable stables, and they and their colts should be frequently handled ; 
otherwise the colt may be as wild as a -deer and not easily controlled at 
breaking time; colts thus handled from the first are very easily broken. 
The horse has more intelligence than he is credited for; he can see and 
hear better than a man, and smell and feel just as well. These facts 
should be borne in mind in taming him ; convince him that you aro his 
friend, and will not hurt him ; approach him by degrees ; let him smell 
of your whip and bridle; put on his bridle, and when that is in your 
hand you are his master, and in ten minutes he will lie down completely 
your slave. With a few lessons of this kind he will know his place, and 
obey your voice. 

Mr. Jonathan Periam, in a lecture before the same institution, recom- 
mends a more general attention to the culture of root crops, both for 
the table and for stock. Too many farmers are content to live for 
three-fourths of the year on bread and meat, Avith a scanty and precari- 
ous supply of vegetables, when fifty or one hundred dollars expended 
in seed and labor upon a single acre would produce more healthful and 
palatable sustenance than double the amount spent in pork, flour, and 
doctors' bills, besides the enhanced pleasure produced by a table laden 
with various vegetable products. For stock, four busjiels of carrots are 
as good for feeding as one bushel of corn meal; their chief value, how- 
ever, is in feeding with grain, from their peculiar pectine and their 
action on the digestive organs, which enable cattle more readily to 
assimilate their food. Half an acre in beets should produce seven 
hundred bushels; the mature leaves, stripped olf from time to time, will 
feed a cow at night and four hogs principally' during the summer and 
fall, and give four bushels per day for feeding for six months in the 
year — enough to fatten one cow, and feed another for milk. One-fourth 
of an acre of parsnips will fatten four hogs, besides feeding four more 
growing ones until the next spring. Even the rich soil of the West, as 
now cultivated, does not produce of wheat and other cereals half as 
much per acre as is grown by English farmers, under the system of root 
culture in that country, with its attendant necessity, deep i)lowing. 
To keep up the fertility qf the West, more mixed husbandry is requisite ; 
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and to carry its full maximum of stock, more attention must be paid to 
growing root crops. Some counties in Illinois, formerly noted for their 
^ne stock, are now dependent upon Texas and the Bed Eiver countries 
for the steers they fatten. 

In the discussions of the State Horticultural Society the curious fact 
was mentioned by Dr. I. A. Lapham that many of the beautiful native 
plants in his collection, (dried,) formerly common, are now scarcely to be 
found iu the State, having been driven out by the May-weed, muOen, 
thistles, and other foreign weeds, which have taken their places. The 
time is near at band when his collection will afford the only evidence of 
the former existence of many native plants in certain counties of the 
State. 

Peaches are an uncertain crop in Wisconsin, though many cultivators 
keep a few trees in their grounds. It is noticed that whenever the ther- 
mometer falls to I60 below zero the peach buds are surely killed, though 
the trees are not 5 they Tvill bear whenever a winter is passed in which 
the thermometer does not reach that point GDhe praii ie soil is frequently 
too rich for orchards, preventing a mature growth of wood 5 the driest 
and leanest places, with an elevated, cool aspect, should be selected for 
the apple and such other fruits as are apt to suffer from excess of food 
in the soil, the cold winds of autumn and winter inducing early ma 
turity of the wood. Such locations are numerous. Screens and belts of 
evergreens are recommended. Wherever they have been planted in 
Illinois a marked amelioration of the severity of the winter is per- 
ceptible. 

Favorable results have been realizedirom the improved Siberian crab 
applef many seedlings of great promise have been raised from seeds of 
this i-ppie 5ent&om Vermont twenty years ago. Of these seedlings the 
Marengo^ Chicago, Coral, Winter Gem, and Kishwaukee stand high for 
their flavor and keeping qualities. Mnch is hoped from the introduc- 
tion of the new Eussian apples, of which several sorts were introduced 
by private ente3T)rise afew years ago. Two hundred and forty varieties 
were also imported by the Department of Agriculture, this season, of 
which ^afts have been freely disseminated to horticultural associations 
and nurserymen, particularly in the Northwest. 

ILLINOIS- 

The seventh biennial volume of Transaotions of the Illinois State 
Agricnltural Society, edited by J. P. Eeynolds, secretary of the society, 
is flUed with facts of permanent interest pertaining to the various de- 
partments of industry aiid the agriculture 0^^ Besides the usual 
statistics and reports it comprises the proceedings of the State Horti- 
cultural Society ; an elaborate report by the editor, as State commissioner 
'to the late Paris exposition 5 the proceedings of the American Conven- 
tion on Texas fever; essays on Climatology; on Hedges; on Manufac- 
tures in Illinois, and detsdls of the culture of various m^ops in the State. 

The annual fairs of this society have been uniformly successful ; the 
receipts of the last year were $24,096 92 : disbursements, $20,191 92. 

The custom of holding large tracts of land, of five hundred acres up 
to ten thousand or more, in some paarts of the State, is deprecated, as 
resulting in sparse settlements, few schools and churches, and neglect 
of all the sinaU^Ssentials of society as well as of agriculture. A proper 
system of drainage, botji as a sanitary measure and as a means of in- 
creasing the agricttliiural wealth of the State, it is suggested, should 
receive encouragement and assistance &om the State, as is the case in 
England, 
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The report on tlie Texas or splenic fever extends over twenty pages ; 
and, after giving many facts as well as theories, which cover the whole 
range of speculation on this subject, the commissioners come to the fol- 
lowing conclusions, which they assume as proved by their observations, 
though they state that the second and third points may bear further 
discussion : 

1. That isolation of native stock from Texas lierds is imperatively demauded during 
tlie hot summer months. 

2. That ono day's contact, or the crossing of the trail of the Texas herds by native 
cattle, does not infect the native stocky but continuous contact and grazing after them 
is necessary to i^rodnce the disease. 

3. The native cattle do not contract the disease by being fed with the Texans in dry 
lots. 

4. That the disease is not disseminated by Texas cattle that have been wintered in 
Arkansas, Kansas, Missouri, Illinois, or Iowa, nor has the disease been knovru to prevail 
after the autumnal rains and frosts. 

The trade in Texas cattle is one of vast imjportance, not only to Illi- 
nois but to the whole country. Texas wants a market for her untold 
thousands of cattle, and the Western States want this stock to graze 
their millions of acres of rich native grasses, and to give them a market 
for their millions of bushels of surplus corn. As a means of preventing 
tlie Texas fever, stock-growers are advised to keep a barrel of heavy coal 
oil, which has from 8 to 12 per cent, of carbolic acid ; also a quart of liquid 
carbolic acid, vfhich contains 90 per cent, of pure acid ; the latter only 
is soluble in water. The heavy oil should bo sprinkled on the floors of 
the barns, and especially on the droppings, as fast as made. The wood- 
work of the stalls should be covered also with the liquid substance, 
spread on by a common vvhitewash brush, and the stock be kept iso- 
lated. Ko strange animal should be allowed to come on the place, or have 
access to running water visited by other animals. The dung and urine 
of sick animals are the chief means of propagating the contagion ; it 
is often diffused even by the dung which adheres to the shoes of at- 
tendants. 

Western sheep farmers are urged to pay greater attention to root 
crops, which can be grown freely throughout the West and which would 
materially improve the luster of the wool. A practical sheep farmer 
says, paradoxical as it may seem, " if sheep are fed with all the roots 
they can eat, they will consume double the quantity of corn and put on 
three times the weight they will do with corn alone." They should be 
l)astured on tame grasses, the higher and more rolling the ground the 
better. Iso breed can be kept on prairie grass without becoming thin 
and worthless. Many failures in this business might have been avoided 
if this fact had been recognized. The "bush sheep," as those are called 
which feed on this grass, can be distinguished in the pens at Chicago 
almost at a glance; and the character of the country and the extent 
to which tame grass abounds therein, are indicated by the sheep that 
are driven from it. 

Mr. Meehan, in an essay on the diseases of the pear, says debility is 
the cause of much of tbe trouble 5 and this want of vigor is produced 
by excessive summer and root pruning, which so weakens the wood-pro- 
ducing principle as to induce inflorescence, according the well-known law 
that nature always makes an efibrt to reproduce the plant, in proportion to 
its danger of death. When pear trees produce flowers and no fruit, and 
the blossoms have had no external injury, it may be safely assumed 
that the soil is deficient in nutritive elements, that too much vsummer 
pruning has been done, or too many surface roots destroyed by a per- 
sistent stirring of the soil. Pears cannot be grown to great ijerfection 
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except in ricli and generous soils. Root crops eannot be raised between 
^he trees without breaking tip the ground, which destroys their surface 
roots, the most vahmble of all roots. The best method is to sow down 
with grass, and manure the surface two or three times a year j the gtass 
roots will never run deep, nor exhaust the soil. Twice as many trees 
can thus be grown o^l ground where root crops are not gtowu 5 and, 
if too thick, after twenty years' growth, they can be thinned out. Any 
one will notice the comparative freedom from debility of trees grown 
for years in grass, over those grown in constantly-stirred soil Old pear 
ti?ees in Mr. Meehan's garden, eight to nine feet in circumference, 
always bear when they have any flowers at all, always have healthy foli- 
age, always set most of their blossoms, and drop only fruit punctured 
by insects, enough being always left to produce plentifully ; while any- 
where in soils with regularly-stirred surfaces will bo seen innumerable 
flowers with little fruity and with those which do set great numbers are 
found afterward upon the ground, having fallen oft' from no other 
cause than sheer inability in the weakened vital principle to maintain 
them^ Leaf blight and innumerable diseases folio w exeessively weakened 
vitality ; and though fire-blight, cracking, and other diseases are the 
means of destruction to many thousands of bushels of pears annually, 
debility destroys its tens of thousands, 

Mr. W. P. Pierson, of Onarga, in an article on the philosophy of under- 
draining, says that thought, observation, and recent experiments have 
brought him to the conclusion that — 

Til© job of finishing this world can never be completed until a considerable por- 
tion of it is well UBcler-drained ; and I do not knoTr but I am safe in saying, tintxl it is 
well tile-drained. Very oertain it is that there are immense and untold resources in 
air and eartli, all intended for the benefit of the human race, that can never be made 
available for the purposos for which they were intended until a vast amount of ditch- 
ing is dorte. Nature has alreadj^ provided, on a most ma^ificcnt scale, for the under- 
draining of extensive tracts of country ; but the richer, the better, the greater portioaa 
of eartirs surface can never be chained by any channels now existing^ or that nature 
ever can or will provide. This is a task that is assigned to map. 

Mr. Pierson says the fertile soil of Illinois rests generally on a tight 
subsoil, so that, one season with anotiier, a larg:e portion of it is satu- 
rated with water six to eight months in the year. What is not satu- 
rated is damp and cold, from the presence of stagnant water in the tight 
subsoil. Hence it is that, under the present system of cultiyation, not 
one foot in five of tliis unrivaled soil can ever be made practically avail- 
able for the pui^poses of agriculture | and where only fiiteen, twenty, or 
thirty bushels of corn are grown, sixty, eighty, and one hundred bushels 
could be raised with less labor and more certainty. Here, too, is the 
true source of many of the diseases that sweep through orchards and 
vineyards, blasting the hopes of the cultivator. Behef to these draw- 
backs, to a large extent, will be found in the adoption and execution, as 
far as time and means will permit, of a thorough system jof tile-draining 
in conjunction with deep and thorough culture. Mr. Pierson, in conclu- 
sion, says: 

Draw off the cold and stagnant waters j check the immense draught fi:om the warmth 
<Jf the. soil bv evaporation j set in motion the bright steel clipper, the roUer, the har- 
xo% the cultivator, and the subsoilerj send the richly-laden rain-water, the warm, 
wen-frfeighted atmosphere, and the life-giving dew coursing down through the soil to 
the utinost depths to which vegetation can penetrate ; M in every element from the 
surface that win hasten the chemical decompositions and combinations by which the 
elements in air and iu earth become available for the sappert of plant life; let nature, 
have firee course aud do her legitimate work, and results will be witnessed on the 
prairies, in the gMn-field, the meadot7, the oreh£ffd> tha vineyard, that win astonish 
the world and gladden ^e hearts of the taiers of the soil. 

.Mr. Parker Barlej of jSoatitt Pass, thinks that drainage and deep culture 
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will afford a remedy, in great part, for leaf blights and mildews, for sus- 
pended growth in summer, and long-protracted, unhealthy growtli in 
autiimn, with hope of relief from the terrible scourge of rot in j>oaches 
and grapes, and possibly some amelioration of pear blight. It is a re- 
markable fact that, while Providence has given the Western States more 
than an average amount of rain, which, it' properly husbanded by deep 
culture, would add richness to the land and supply every season and stage 
of plant growth with necessary moisture, the West, in fact, sniffers every 
year the most damaging droughts. The annual rain-fall in southern Illi- 
nois is about fifty inches, while New England has about forty, and Old 
England about twenty-five. About twenty inches of water are annually 
eva[)orated in Illinois, which amount would be materially reduced by 
drainage, thus saving heat in the soil in seasons of excessive rain, which 
are the cool seasons of the year. 

Professor William M. Baker, of the Industrial University of Illinois, 
in an essay on climatology, asserts that meteorology influences the 
health, habits, and even the morals of men. The results of destroying 
the forests in various countries are deplorable, diminishing the annual 
rain-fall, while freshets become greater, though not lasting. Many 
streams, formerly with ample power all the year round, now afford it 
only in the spring and autumn, and many others have degenerated into 
mere torrents. His illustrations of these facts, though full of interest, 
are too numerous to be copied or abridged. 

The report of Mr. J. P. Eeynolds, State agent at the Universal Exposi- 
tion at Paris, is replete with facts and suggestions. The first and un- 
expected feature in the landscape of France that strikes an American 
is the prairie-like openness of prospect, resulting from the absence of 
farm-houses, with their clusters of secondary buildings, which every- 
where dot American scenery. Now and then a pretentious chateau, 
with some accessories, is to be seen. Proprietors, tenants, and hired 
laborers reside in adjacent villages, where each family occupies the 
narrowest limits consistent with its actual need of shelter and rest. 
Their dwellings may have been built fifty, one hundred, or even five 
hundred years ago; their gray stone walls, red-tiled roofs, or moss- 
covered thatch tell no story of their age. Nothing about them suggests 
an idea of modern or even individual taste. The iron rule of rigorous 
necessity, exacting durability and economy, would seem to have pre- 
scribed their forms, materials, and proportions. A striking feature of 
the economy universally practiced in France is the utilization of all 
available wall-surface for the production of fruit ; that is, its incidental 
culture against walls, barriers, and structures erected for other pur- 
poses entirely. Mr. Eeynolds thinks that this incidental product ex- 
ceeds the entire fruit crop of Illinois. There is scarcely a farmer who 
may not profit by the suggestion. An abundance of delicious fruit 
could thus be raised by every family, without waiting to build a trellis 
or an arbor. The bare walls of his dwelling, fences, and out-buildings 
offer surfaces that would produce better fruit, and with more certainty, 
than the open vineyard or orchard, and are ready for use without the 
outlay of an additional dollar. A large part of the wood consumed as 
fuel in France is afforded by faggots, obtained by pruning poplars, wil- 
lows, elms, and birches, that grow along the margins of brooks, and on 
the confines of fiehls. This is obtained without detriment to the crops, 
or appreciable loss in any respQCt. More than 100,000 acres are devoted 
to the production of the osier willow, of which a million of pounds are 
exported to the United States. 

It is singular that no British-made plow received a prize at this in- 
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ternational trial, although one of them was held by one of the best 
plowmen of England, and certainly performed its v/ork to the entire 
satisfaction of its manufacturer. English plows generally do not ^'scour," 
and have been condemned as unwieldy, heavy-draught " horse killers," 
doing little execution in proportion to the strength of team required to 
draw them. The English, however, seem to have attained perfection in 
constructing the plow that realizes their ideas of i>erfect work — to turn 
a farrow-shce, at whatever depth, so evenly and gradually as scarcely 
to disturb its component x>''^i'ticles of earth in their relations to each 
other. The line of furrow must be entirely straight, and the farrow- 
slice unbroken. But other tools and after labors are necessary for pul- 
verizing and preparing the seed-bed for the incorporation of manuiv.s 
and the reception of the grain. 

The consumption of cheese in Europe is enormous. Paris consumes 
annually about 11,000,000 pounds, and all France not less than 200,- 
000,000. American factory cheese is now imported largely into France 
and England, of a quality equal to the best English. Out of the general 
habit of eating cheese, however, has grown up a multitude of tastes, 
prejudices, and notions, so that the richest and best American and 
English cheese, made from the milk of the finest cows, fed on the 
choicest grasses, and having a delicious flavor to the unperverted taste, 
is thrown aside by thousands for a cheese made from goats' milk, with 
a pungent scent, utterly repelled by the natural nose, and strong enough 
to give early notice of its presence to a person approaching f or for 
another kind, made from ewes' milk, into which have been introduced 
moldy bread and the sporules of a cryptogamic plant, after which the 
cheese is placed in cool, moist caves, under conditions developing the 
rapid growth of the fungus and reaching its desirable flavor when a 
blue-mold has permeated and discolored the whole mass. The latter 
is extolled by some as the ^'king of cheeses,'' and upwards of 6,000,000 
pounds are annually made in France, requiring the milk of 200,000 
ewes. It sells at the caves for about 12 cents a pound. It is exported 
to various countries, and in New York its admirers pay 40 cents a pound 
for it. 

IOWA. 

Dr. J. M. Shaffer, secretary of the Iowa State Agricultural Society, gives 
a general view of the agriculture of the State during the past year, 
abstracts of the reports of seventy-five county and district societies, 
and several essays, by western writers, on the agricultural development 
of the State. The volume comprises also the annual report of the Hor- 
ticultural Society, and is entirely original. The total receipts of the 
society were $66,209 5 paid out in premiums, $39,573, or nearly 67 per 
cent. 

The past year, upon the whole, was un:^vorable to the farmers of the 
State, from various causes. The weather and excessive rains were dis- 
astrous to the cereals; there was also a large decrease in the number of 
sheep, and in the production of wool, with losses of swine from dis- 
ease; a largely increased acreage of wheat, with a crop inferior in 
quality as well as quantity ; a lamentable decline in the cultivation of 
artificial timber; a falling off in the corn crop, though prices were 
higher than for many years ; enormous crops of grass, but materially 
injured in harvesting; great inferiority in the quality of apples and a 
potato crop unparalleled in quantity, with a loss of thousands of acres 
from an untimely freeze in October. 

The rain-fall was enormous, 40.56 inches, against 32.25 in 1868, and 
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28.6 in 1867, marking it as the " rainy year." Seven inches of rain fell 
in April and May, that were disastrous in planting and working the 
corn crop; and the tremendous rains of these months caused a 
partial failure of the wheat, which, just before harvest, gave promise of 
the largest yield ever gathered in the State. Besides, the damages to 
roads, bridges, farms, and fences from floods and high waters may be 
counted by millions of dollars. 

Great losses were sustained in swine by "hog cholera," though many 
affections, causes, symptoms, and results are probably classed under 
this general term. Horses are generally better cared for than any other 
farm stock, and diseases therefore are less frequent among them. A 
marked improvement is also noticed in horses, of which the assessor's 
returns show nearly 500,000 in the State. Stallions of the Norman and 
other improved breeds have been imported into several counties, and a 
strong infusion of good blood may be expected in the future production 
of this useful animal. In some counties cattle suffered from disease 
supposed to be induced by eating smutty corn. Sheep sustained greater 
losses from diseases than any other farm stock, and a large falling off 
in the wool-clip is shown. This has caused a general neglect of sheep, 
and many thousands have been slaughtered for their pelts ; in Jackson 
County alone not less than four thousand. The dogs increase faster 
than the sheep, and their ravages have been enormous ; it is estimated 
that the sheep killed by them during the year were worth $150,000. An 
encouraging improvement is noticed in cattle, by the introduction in 
numerous localities of improved breeds, and fine cattle will induce the 
cultivation of tame grasses and a lessening of the area of wheat culture. 
The new varieties of oats distributed by the Department of Agriculture 
have yielded very largely and met public expectation. 

The wheat crop was large in the aggregate, notwithstanding the 
heavy rains, and about 10,000,000 bushels were exported ; an increase of 
nearly a million of bushels over the previous year. Iowa had also a 
surplus of 25,000,000 bushels of corn, and over 4,000,000 bushels of 
other cereals. This gives a large business to the two thousand miles of 
railroad existing in the State, (six hundred of which were built last 
year.) Farmers are advised not to give up the culture of sorghum. 
The product of the crop in ]8G8 was 2,592,31)3 gallons, and with proper 
care in its culture and manipulation, which, it is alleged, it has seldom 
received, it can be made one of the best paying crops in the State. 

The laws passed in 1850 and 1868 to protect wild game from indis 
criminate slaughter, and to prevent the reckless killing of insectivorous 
birds, give great satisfaction. Farmers and fruit-growers believe in th( 
wisdom of these laws, and are determined they shall not be violated 
with impunity. It is recommended that the legislature also take steps 
to protect domestic animals ff om the heartless and thoughtless brutalit;^ 
of many who use them only as a source of immediate profit. 

The receipts of the society last year were $60,209, the largest of ib 
existence, exceeding the previous year by $12,738 19 ; 60 per cent, wa; 
paid out in premiums, leaving but little for permanent improvement! 
and current expenses. The number of entries at the last State fair wai 
2,645, exceeding that of any previous fair by 849. 

To show the rapid increase of population and wealth in the State i 
few counties are mentioned. Black Hawk County has doubled it 
population in two years, and last year it produced i, 500,000 bushels o 
Y^^heat, three times the product of 1867. Similar results are given o 
other counties, alohough but a mere fraction of the State is yet unde 
the plow. 
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My. P, 0. Comptoii, of Amos, Story Oourity, Iowa, gives the foliowing 
acQowt of his experience in plowing by steam on the prairies, the ijataral 
place for such operations. The machine was invented by Mr. Thorns 
Minnis, of Meadville, Pennsylvanis^: ' 
I'he macbiDo (of 15-lJorsp power) consists of a, boijcrj au engine on. oacli side worldiiff 
on tto same shaft, a <iuartcr apart, aftey the loaniier of railroad locomotives and the 
usual connections, all resting on two runners, six feet apart and nearly eiffht feet lon;r 
something like a sled. These runners glide over rollers fixed in endless-chain tracl^! 
The tracks revolve m an ellipse, and the drive-wheels move the chains and propel 
the machine forward or backward by the same motion. Either side may ho run independ- 
ently of the other. By this means, when drawjn,£^ a load, it is easily turned or 
guided. When ready for work, its weight is ahout eigtt tons. The width oi' the endless- 
chain tracks is one foot, givinjr a contact with the^ound of ahout 2,300 smiare inches, 
and a traction power limited only by the weight. 

Attached to the machine were five 14-inoIi breaking-plows In a solid frame, so ganged 
as to turn au aggregate of a little over six feet. We ran out on the prairie, a crowd 
following to 660 the machino sink in the first slough. They were disappointed. It 
rode across more lightly or with less impression than did the empty wagons which fol- 
lowed. It drew the five plows through the tonghest prairie sod, frequently beam deep, 
on up and down grade, and through hard and sott ground. The " traction " power of the 
machino was not fully tested. It Ixcquontly drew tbe plows with only oqe side in gear, 
showing this power to be equal to drawing twice as many plows. In this respect it 
filled what Professor Brainard, in his excellent "History of American Xnventions for 
Cultivation by Steam," pronounces the great want of aU machines heretofore tried. It. 
rode over dead furrows, ditches and rough places as smoothly as a sled, touching o^ly 
the highest points. It also ran pver plowed ground with scarcely an appreoi^^bla iji- 
crease of power, was under perfect control, and could be moved either way to an i^p^j. 
In short, it ran easier, proved stronger, and performed every way, in the main, better 
than was anticipated, and in the essential necessities of such a%achinois a success. 



ThB fifth annual report of the State Board of Agriculture of Missouri 
oamprises the transactions of tbe board j abstracts of the proceedmg$ 
of the county agricultural societies for 1869 ; essays on agricultural topics : 
proceedings of the State Horticultural Society i and the second annual 
report on the noxious, beneficial, and other insects of Missouri, by Ohas. 
Y. Biley, State entomologist. This report is made to the State board, and 
is full of instructive information, detailed in popular style, and still based 
pa scientific accuracy. The receipts of the board for its last fiscal year 
were $6,891 60 5 its expenses $6,509 22, leaving a balance of $382 38. 

Tb* St. Louis Agricultural and Mechanical Association is an inde- 
pend^ at organization, projected by several hundred public-spirited citi- 
zens of that city, for the purpose of establishing a popular annual fair. 
It has a capital stock of $82,000, the interest of which is applied to 
improving its grounds. During the last thirteen years it ha^ expended 
several hundred thousand dollars in various improvements and in an- 
nual premiums, and last year its premium list was increased to $30,000, 
It has built a spacious amphitheater, with an arena 250 feet wide, that 
will seat twelve thousand people comfortably, giving to each person a 
view of the exhibition in the arena, with two promenades accommodating 
twenty-four thousand morCj so that this immense structure will shelter 
thirty-six thousand persons 5 yet at the last fair it proved insufficient, 
as thousaBds could not be accommodated, and it is now determined to 
erect a new building, one-half size larger than the present one, A 
mechanical hall and one for maehinery have also been erected, at an ex- 
pense of $40jOOO. Its last fair was a splendid success, there being nearly 
six thousand entriesj and the spacious apartments of the association 
were overcrowded, and many fifte specimens not seen for want of room. 
, Mr. A. E. Trabue, of Hannibal, Missouri, doubts the expediency of 
cooking grain for hogs. Afbera series of experiments on the most econom- 
ical use of corii and other cereals in fattening and wintering stock hogs^ 
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(having reference to temperature also,) he arrived at conclusions exactly 
opposite to those held several years ago by Professor Mapes, Cassias 
M. Clay, the Shakers, and perhaps farmers generally, in favor of the 
economy of boiling food for stock. Mr. Trabae's experiments, made 
with the Chester Whites,^^ led him to the following conclusions : 

1. That the breed of hogs has heen improved ; that Tve have now one breed, if not 
more, that can extract every particle of nutriment from raw corn ; that can do their 
own husking, shelling, taking to mill, grinding, packing back, straining and boiling, 
much better than we can do it for them. 

2. That the best temperature in which to fatten hogs is from 42° to 60°, which is usually 
found from the last of August to the middle of October. 

'3. That they should have shelter, or access to it. 

4. If the fall is dry, they should be turned into the field, to help themselves before 
the corn hardens, and after it is out of the milk. 

5. All there is in corn is 18 to 20 pounds of pork to the bushel, and if fed to an im- 
mature pure-bred hog, cooking does not help it. 

Mr. Trabue^s theory is, that nothing should be fed to animals in a 
moist state, whether horses, cows or hogs, as they are thereby tempted 
and enabled to swallow their food unmasticated ; while the more they 
chew it, the better and more intimately it is imbued with saliva, and 
the more easily digested. 

Mr. A. P, Mills, of Warren County, advises greater attention to produc- 
ing combing and delaine wools, for which the climate of Missouri is as 
good as that of Kentucky, where they have been successfully grown. 
While in growing fine wools we have to compete with South America 
and Australia, where they can be produced profitably at eight cents a 
pound, we can raise the grades in question at less cost thau England or 
Canada, our greatest competitors ; and French and English manufac- 
turers want all the wools of this description that are produced in their 
respective countries. An immense demand exists for these wools in 
making lastings and uppers for ladies' and children s' shoes, the single 
town of Lynn, Massachusetts, requiring this class of goods to the 
amount of $1,500,000 per annum ; and this is only one branch of trade 
in which these wools are used. Upwards of 12,000,000 pounds are now 
annually required in the United States, for which our manufacturers 
have to depend chiefly on Canada. The fleeces of the Cotswold and 
Leicester are preferred by the best manufacturers. These are also good 
breeders and feeders, and as mutton sheep far superior to the fine-wool 
or the native sheep, and at four years old frequently weigh three hun- 
dred to four hundred pounds. 

Fruit-raising begins to attract attention. Large vineyards flourish in 
various parts of the State, and Missouri wines are well known in the 
Eastern markets for their combinations of rich flavor, delicacy, and 
strength. Apples are a successful crop, particularly on dry or well 
drained soils 5 in the northern part of the State early winter sometimijg 
catches the apples before they are gathered. If there is snow on the 
ground, a loss of the fruit is prevented by shaking it into the sno\v 
before the sun has power to thaw the apples 5 they are seldom iujurec 
by freezing if gradually thawed. Eoot-pruuing has been successfallj 
practiced for throwing pear trees into bearing, and also for pre^^enting 
the blight; say, for trees two inches through, prune from twelve to four 
teen inches in diameter to a ball of roots ; trees three inches, x^runc 
eighteen inches from the trunk; and for every inch of diameter of th< 
stem, give a foot of radius in describing the circle around the root-bal 
to be left. Lime slacked with warm vv^ater and thrown into trees wil 
kill the bark-louse and all other soft-skinned insects. Plums are givei 
over to the curculios, which are traveling westward at the rate of sixt; 
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miles annually, and must reach California in a few years, as they will 
find then: way there in fruits and old fruit packages. No preventive 
of their ravages has yet been found. 

At the discussion of the State Horticultural Society it was stated 
that grapes, much shriveled by long keeping, regain their plumpness by 
being dipped into hot water and honey, or even hot water alone. The 
Concord, Delaware, and Wilder, (Eogers^ No. 4,) appear to be the lead- 
ing varieties for the table, and the Ives for red wine. The Concord is 
productive to a fault, 4,000 pounds to the acre being not an uncommon 
crop. Such overbearing enfeebles the vines, and thinning out to a rea- 
sonable fruitfulness is advisable on all accounts. Mr. A, S Burrill of 
Livingston County, has the largest pear orchard in the State, containing 
upwards of ten thousand pear trees. ' ^ 

The report of Mr. Charles V. Biley, the State entomologist, comprisinfi 
one ^undred and fifty pages, is full of details in regard to the many 
insects that have attracted attention the past year, either by their mis- 
chief or their benefits. The common apple- worm has been less iniurious 
than formerly, and consequently the orchards were loaded with fair 
fruit. To destroy this insect it is recommended to place old pieces of 
rumpled rag or carpet in the crotch of the tree : the worms gather and 
spin up in them, and can be gathered and killed by wholesale, by 
scalding the rags, or running them through the wringer of a washing- 
machine. The apple-root plant louse has become troublesome in some 
parts of the State. It is a woolly insect, visible on uncovering the 
roots, which will be found in a knotted, clubbed condition, m^iy of 
them being merely a mass of excrescences, which so check the cu-cula- 
tion of the sap that the tree finally dies* The best remedy is to drench 
the roots of an infested tree with boiling-hot water, in quantities large 
enough to penetrate every part of the roots. No danger of injury to the 
trees need be feared, as it is a general rule that vegetable organizations 
will stand a much higher temperature than animal, and boiling 
water has been effectually employed for many years to kill the borer in 
the collar of peach trees, and the onion maggot, without injuring the 
growing onions. The plum curculio, still master of the field, has found 
a new enemy in a minute yellow thrips that atta<;ks it in a vulnerable 
point, destroying vast numbers of its eggs. It is hoped that in a few 
years these thrips will reduce the; numbers of the curculio, as the lady- 
birds have done with the Colorado potato bug, and that minute insect, 
Acarus imli, with the common oyster-shell bark-louse of the apple 
tree. It is suggested that many noxious insects have been introduced 
from Europe, while the particular parasites that held them in check abroad 
were not introduced with them. Sometimes, in the case of the imported 
currant worm, these foreign noxious insects are attacked by natiye 
American parasites ; but the wheat midge has flourished for half a cen- 
tury without a single parasite troubling it. Dr. JTitch, the distinguished 
entomologist of Kew York, as well as Mr. Eiley, recommends the im- 
portation of the three different Chahis flies from the other side of tne 
Atlantic, as they are known to check it throughout all Europe. Ten 
years ago the asparagus beetle (Crioceris asparagi) was introduced into 
Long Island, and has spread till its ravages have reached $50,000 in a 
single county. Taken in season, its mischief might have been checked 
at the expense of a few hundred dollars. The annual damage by insects 
to aU the crops of the Union is estunatcd at $300,000,000. 

Of all the insect foes of the Western fairmer, however, the voracious 
chinch bug, formerly confounded with the Hessian fly, has become the 
most .formidable ; .nothing in the way of grain comes amiss to it. In 
33 a * ... 
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seasons of great clroiiglit it makes a clean sweep. In^, former years 
most of these bugs were destroyed by prairie fires, but as cultivation 
extends less prairie is burned over^ and tlieir numbers liave annually 
increased. Mr. Daniel F. Rogers gives the following account of their 
depredations in 1865 : 

There "Vv'^as never a better sliow for yrlieat and barley than wo had hero on the lOfch 
of Jane, and no more i^altry crop has been harvested since we have been a town. 
Many farmers did not get their seed. In a field of barley where the chinch-bn(^s had 
been at work for a week I fonnd them moving in Bolid column across the road to a 
com-lield opposite, in gnch numbers that I felt almost afraid to ride my horse among 
them. The road and fences were alive with them. Some teams were at work mend- 
ing the road at this spot, and the bugs covered men, horses, and scrapers, till they 
were forced to quit work for the day. The bugs took ten acres of that corn clean to 
the ground before its hardening stalks — being too m'lch for their tools — checked them. 
Another lot of them came from a wheat-field Adjoining my farm into a piece of com, 
stopping now and then for a bite, but not long. Then they crossed a meadow, thirty 
rods, into a sixteen-acre lot of sorgo, and swept it like a fire, though the cane was then 
Bcarcely in tassel. From wheat to sorgo was at least sixty rods. Their march was gov- 
erned by no discoverable law, except that they were voraciously hungry and went 
where there was most to eat. In a neighbor's field, that fortunately was sown earhjy 
wo found them moving across his premises in such numbers that they bid fan* to drive 
out the family. House, crib, stable, well-curb, trees, and fences, were one creeping 
mass of stinking life. In the house as well as outside, like the lice of Egypt, they 
wore everywhere ; but in a single day they were gone. 

'Their ravages have been sometimes checked by surrounding a field 
with a barrier of pine boards set up edgewisCj and partly buried to keep 
them in position, keeping the upper edge moistened with coal-tar, daily 
renewed. Deep holes are dug outside of this barrier, and the bugs, ar- 
rested in their march, wander about and tumble into the holes, from 
which" they are shoveled out literally by cart-loads. In hot, dry sea- 
sons their ravages are always the worst; in wet seasons it is impossible 
for them to do any considerable amount of damage. 

As the chinch bug has to get at the roots in the spring, lipoa which 
she lays her eggs, the looser the soU is the greater the facilities offered. 
Hence the advantages of fall plowing; or if plowed in the spring, the 
land should have several heavy rollings. Farmers notice that wheat har- 
rowed in upon old corn gTound without any plowing is far less infested 
by these bugs than when put in upon land that has been plowed, and they 
cannot thrive in wet, soggy land. 

The chinch bug has many insect enemies. Four distinct lady-birds 
prey upon it, (as well as upon the eggs of the Colorado potato bug, and 
upon those of certain bark lice;) also the lace-wing fiy, (Ghrysopha plora- 
hunda^) the I'nsidiosus flower bug, {AntJiocoris insideosuSj Say,) and the 
common quail of the Middle and Western States. This bird should b(^ 
])rotected from the gun of the sportsman in every State where tht: 
chinch bug is known to run riot. The amount of damage done by thi^ 
insect is almost incredible. It was estimated that in 1884 three-fourths 
of the wheat and one-haii of the corn crop were destroyed by it through 
out many extensive districts, comprising almost the entire Northwest/ 
amounting to many millions of dollars. As the ravages of this insecl 
have assiLuicd alarming j)roportions, Mr. Eiley has devoted a large pari 
of his report*to the subject, which farmers will do well to examine. Ii 
summing up the habits of this insect, he considers the following points 
firmly established : 

1. Chin<ih bugs hybernato in the perfect or winged state, in any old, dry rubbish 
under dead hj.aves, in old straw, in corn-shucks and corn-stalks, among weeds in fenc< 
corners, &c. Therefore, all such substances should be burned up, as far as possible, ii 
the s]iriug. 

2. Iho earlier small grain can be sown in the sjjring, the more likely it is to escapi 
the chinch bug ; for it wiU then get ripe before the spring brood of bugs has had timt 
to ]:'ecomo fuUy developed at the expense of the grain. 
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3. Tho harder the ground is where the grain is sown, the less chance for this hug to 
penetrate to the roots of the grain and lay its eggs therein. Hence the importance of 
fall plowing, and using tho roller upon land that is loose and friahle. Hence, also, if 
old corn ground ip sufficiently clean, it is a good plan to harrow in a crop of small grain 
upon it, 'without p-lowing it at all. Moreover, rolling should always ho adopted, as the 
hesfc wheat-growers, both in this country and Europe, attest that the heavier the 
ground for v/heat is rolled, the better the crop. 

4. A single heavy rain immediately checks the propagation of tho chinch bugs. Con- 
tinued heavy rains materially diminish their numbers. A long-continued, wefc season, 
like that of 1865, sweeps almost the whole brood of them from the face of the eartli ; 
but from the rapid rate at which they multiply, there will always be enough left for seed 
for another yeur. It is not only a general, but universal rule, that tliis insect is never 
ruinously destructive, excepb w^hero there is continued hot, diy weather ; and if in two 
adjoining districts there has been a dry summer in one, and much wet weather during 
the summer in tho other, however plentiful and destructive the bug may be in the first 
district, it vrill scarcely be heard of in the second. 

The natural history of the army worm, canker worm, caterpillar, cab- 
bage worm, bee killer, and prominent insects affecting the grape-vine, 
as well as innoxious insects, is given with great particularity, making 
the report of great value to the farmer. 

CALIFORNIA. 

The last volume of transactions of the California State Agricultural 
I Society comprises the proceedings for 1868 and 1869. The addresses 
and reports made at the two State fairs ar© filled with valuable sugges- 
tions on the importance of a more diversified agriculture, on artificial 
forests to ameliorate the climate and beautify the country, on irriga- 
' tion, and on improved culture of the cereals and fruits, which have become 
great staples in the wealth of the State. There are also special reports 
on several subjects, and suggestions on the native grasses of California, 
be^t'-root sugar, silk culture, rice, llax, mining, diseases of cattle, immi- 
gration, &c. 

The receipts of the society in 1869 v/ere $28,497 85, which was all 
disbursed in premiums and expenses, except $171 78. 

The statistical reports for 1868-.' 69 of leading farm products show 
aggregates of 19,651,984 bushels of wheat, 7,331,333 bushels of barley, 
2,568,757 bushels of oats, 3,226,997 bushels of potatoes, 5,571,132 pounds 
of butter, 4,422,355 pounds of cheese, and 9,402,364 pounds of wool Of 
fruits, there are now under cultivation over 2,000,000 grape-vines, nearly 
100,000 orange, lemon, olive, and fig trees, and 2,500,000 apple and pear 
trees. Of wine and brandy, rapidly-increasing staples, nearly 3,000,000 
gallons were produced. Of live stock, 636,468 neat cattle, 2,137,948 
Bheep, 20,000 Angora goats, and so on, showing wonderful progress in 
a State but little more than twenty years old, and its chief advance 
made during the last ten or twelve years. The value of the farming 
products is estimated at $30,000,000. This entirely eclipses her product 
of gold, a result which no one would have predicted twenty years ago. ' 
The wheat culture of the State becomes vivid to the mind's eye from 
the single fact that, on the 1st day of August last, 50,000 tons of wheat, 
in sacks, were stretched along the banks of thp Sacramento Kiver, in 
the counties of Tehama, Butte, Sutter, Colusa, and Yolo, and that 
60,000 tons more were to follow them, making 110,000 tons of wheat as 
the yield of five counties. Five years ago the land from Yolo to Val- 
lejo, fifty-six miles, was unproductive, and almost uninhat)ited ; last 
year it was nearly one continuous wheat-field. A railroad now runs 
.through this tract, with two wheat-trains daily, one every night, and 
extra trains on Sundays. For miles along the t]-ack last year the wheau 
was piled up in sacks waiting for. shipment, and more than 40,000 tons 
were shipped from Yallejo direct to Liverpool. 
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It is regretted by many as a great evil that so large tracts of land are 
held by individuals who refuse to sell at prices that emigrants are will- 
ing to pay. The traveler is everywhe^^ impressed with the immense 
extent of fields, farms, and flocks. It is stated that in Los Angeles 
County a person can travel twenty-seven miles of highway through one 
man's land. Two farmers from Maine, who crossed the mountains in 
1852, with 2,000 sheep, now shear 100,000, having a ranch of 200,000 
acres. Another firm has 3,500 milch cows ; another sold $40,000 worth 
of wheat from his farm of 13,000 acres. The valley lands are wonder- 
fully rich and productive, with so mild a climate that farm stock is 
rarely housed. This accounts for the rapid increase of agiicultural pro- 
duction. 

Thq consumption of rice amounts to about 50,000,000 pounds annu- 
ally. As there are thousands of acres of lands on the Lower Sacramentx) 
and San J oaquin Elvers eminently suitable in every respect for the cul- 
tivation of this valuable grain, and the State has a large population of 
Chinese and other laborers well calculated for this industry, attention 
is called to the utilization of these now comparatively worthless lands. 

More attention is recommended to planting "vineyards. There are 
many treeless districts in the State, yielding no pasture for grazing pur- 
poses, w)?ich, by being planted with vines, that flourish even in an arid 
soil, would soon be covered with verdure; this, in the oi)inion of 
meteorologists, would increase the supply of moisture and rain, and 
materially benefit the grain-grower and grazier. Besides, the vine does 
not exhaust rich soils as the cereals do. There are vineyards in Los 
Angeles more than one hundred years old, which still bear full crops 
every year. More than a million of orange and lemon trees were set out 
last year in the southern part of the State. 

The cultivation of silk, it is thought, will eventually become an 
important agricultural industry in the State. A moderate premium 
offired by the legislature has attracted a large number of valuable 
immigrants, skilled in all the branches of this rich industry, and 
numerous plantations of mulberry trees have been started. More than 
4,000,000 cocoons were raised last year, and a party of Japanese have 
purchased 2,000 acres of land in El Dorado County, and are busy in 
raising the mulberry for silk, as well as the tea plant. Some Local and 
apparently temporary causes have cast a shadow over the prospects of the 
silk business for the past year, but it is thought they will be removed, 
and a brighter prospect open for its development and successful prose- 
cution. As in most pioneer enterprises, there have been failures, which 
can now be attributed to plain and palpable causes, and the committee 
report that, " as a whole, the silk interest is prosperous, and, with per- 
severance on the part of our silk-growers, they have every reason to 
look with certainty for a brilliant future." 

The question of doing away with fences is now agitating the minds 
of fartmers. They are an enormous expense in California, as in all new 
States. President Parks says : 

When a man invests $1,000 here for land he is required to invest $2,000 to fence it. 
Almost every man who desires to farm has the means and ability to acquire a smaU 
farm in this country, but there are those who cannot acquire even a smaU farm and 
fence it, as required by law. In other words, one man, with six or eight cows, perhaps, 
will come into a neighborhood and prevent ten men from producing a thousand, bushels 
of wheat each. This is most absurd. There is no reason why one individual should 
pursue an occupation to the great injury of hundr eds of others ;.no reason why A should 
be compelled to build two miles of fence that he may raise three hundred bushels ot 
gr.ain, to accommodate B, who milks three cows. Let B take care of his cows. Let 
him fence ten acres, or, in other words, let him keep his property from trespassing on 
mine. 
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This question is just beginuiug to be agitated, because, perhaps, stock-keepers have 
heretofore predominated; and it would have cost more to fence the stock than the grain ; 
now the thing is reversed, and it costs ten', yes, twenty, times, the amount to fence the 
grain that it docs the stock. Should we not, then, welcome any measure of relief from 
this burdensome tax of making and keeping in repair so much superfluous fence ? 

The importance of irrigation is forcibly presented in the address of 
the Hon. Geo. Barstow : 

Next to railroads, wo want canals for irrigation, but constructed with sufficient 
depth to make them navigable. The seasons of California are two : one of copious 
moisture, commencing on the 1st of November and closing on the 1st of May ; the other 
is rainless, and extends ftom the 1st of May to the 1st of November. Could we moisten 
the earth during these last six months, the productiveness of the State would be abso- 
lutely without limit. Many rich mines have been opened iu California, and their har- ^ 
vest of gold, by lubricating the machinery of manufacturing and commercial industry, 
has enriched the world. But no country has profited by it so little as the State which 
l^roduced it. There yet remains one mine, however, richer than Ophir, exhaustless as 
the sea, the treasures of which are in store for the people of California whenever they 
choose to appropriate them. I mean the melting snow of the Sierra Nevada moimtains, • 
which the suns of summer send down in fertilizing streams upon the arid plains. We 
have but to utilize them to find them a source of boundless wealth. * * * 

There is no country in which irrigation can be more easily applied now, if we ex- 
cept India, upon so grand a scale as in California. A survey, already made, demon- 
strates the practicability of watering more than three quarters of a million of acres on 
the right bank of the Sacramento Eiver, by a canal issuing from that stream, near Red 
Bluff, leading along the outward edge of the valley, and having its outle^fc at Suisun ; 
and it is probable that the drainage of the Coast range of mountains would swell the 
irrigating capacity of that^canal to one million of acres. Large as tliis area is, a still 
larger one can be irrigated by collecting in a canal the streams heading in the Sierras 
and flowing into the wide plain on the left bank of the Sacrainento and the vast basins 
of the San Joaquin and Tulare. 



CURRENT PUBLICATIONS IN RURAL ART. 

We give short abstracts of the new American books on agriculture 
and rural economy that have been published during the past year. We 
have aimed at furnishing information only as to their contents and char- 
acter, by abstracts of their more prominent points, with now and then 
an illustrative quotation^ but offering no criticism, indorsement, or gen- 
eral commendation. It must be an object to the numerous readers of 
this Eeport to know what Avorks have been recently published on agri- 
culture, with a general view of their contents. A great improvement 
is every year visible in the originality of this branch of American liter- 
ature, and its adaptability to the requirements of the country, so dif- 
ferent from the numerous reprints of the English works, which formerly 
furnished the staple of this kind of reading for American farmers. 

Peach Culture. By James Alexander Fulton, Dover, Delaware. Illustrated. ISS 
pages, 12mo. New York : Orange Judd & Co., 1870. 

Within a few years fruit-growing has increased to such an extent as to 
become a leading interest. Many horticultural associations and period- 
icals have been established to adva?ice this interest ; and these period- 
icals have been conducted with great ability and with corresponding- 
success. Of these fruits the peach has become one of the most import- 
ant, being easily raised, coming soon into bearing, and a favorite 
with almost all tastes. The area of its culture is fast widening, and 
thousands of acres are now devoted to peach orchards where, but 
a few years ago, none wjere known. It can be successfully cultivated 
almost anywhere under our bright skies, south of 42°, and below an 
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altitude of 9,000 feet, tliougli not a sure crop north of 40^. In all the 
States south of Delaware it flourishes with the greatest luxuriance. In 
this country alone is it grown so abundantly as to become a common mar- 
ketable commodity, and so cheap that all classes can regale themselves 
on the delicious fruit at a small expense. 

The Delaware peninsula, including the eastern shore of Maryland, 
has become probably the most productive iieach-growing region in the 
world, the crop sent to market last year having exceeded 3,000,000 bas- 
kets, from an area of about six thousand square miles. Some planters 
in Delaware have peach orchards of 600 acres, with 10,000 to 20,000 
trees, and ship 1,000 to' 1,500 baskets daily through the season, each bas- 
ket containing five-eighths of a bushel. Kent County, in Delaware, with 
an area of six hundred square miles, shipped last year about 1,000,000 
baskets. Ohio and Michigan also raise about a million baskets each in 
favorable seasons ; and in California it is estimated that 800,000 trees 
have been planted in only thirteen counties. 

The soil for a peach-orcbard should not only be dry, but light and 
warm. A sandy loam is the best, in which the peach seems to delight, 
and which accelerates its maturity and fructification. A clay soil is 
not suitable ; a gravelly one, artificially enriched, is better, and the rich 
allu vials of our river bottoms do very well. Low lands, or those that 
hold water, are unfit, and must be carefully avoided. 

In planting a nursery, the seed of natural, unbudded fruit only should 
be used, which is a fact not generally known. It is more vigorous, more 
hardy, and more certain to germinate, and the trees live longer. Although 
the seeds of budded fruit will generatty grow, they are not certain to do so, 
and they are often diseased and defective, producing diseased and feeble 
trees. The kernels from natural peaches can be distinguished, as being 
smaller than those of budded fruit; they are also of fairer, brighter ^ 
color, closer-grained, harder, and cleaner, with smaller cavities 5 the 
two valves are closer %pd more tenaciously closed. From five to twelve 
bushels to the acre are required, according as it is planted closely or 
widely. In the North they are usually planted seven to ten inches 
apart, while in Delaware only two and a half to three inches ; and in 
the latter case the nurserymen raise from 10,000 to 12,000 first-class 
trees to the acre. For cultivation in the nursery, transplanting, prun- 
ing, budding, &c., in which only ordinary skill* and judgment are re- 
quired, ample directions will be found in Mr. Fulton's treatise. 

In selecting a site lor an orchard, as the young wood and fruit buds 
often suffer from the rough northern and northwestern blasts of winter, 
it is desirable to get a spot where they will be sheltered. A southern 
or southeastern slope, other things being equal, is to be preferred. Prox- 
imity to a large body of water is supposed by some to be favorable, as 
materially alleviating the severity of winter and preventing the inju- 
rious effects of late frosts in the sx)ring. But these beneficial results 
are sometimes impaired or neutralized by counteracting ones in a fruit 
so susceptible* of atmospheric influences-. Thousands of baskets of 
peaches have been known to rot on the trees in Delaware in a single 
warm, wet day, from the want of dry air and sunshine. As orchards 
near water are more exposed to this danger than others, the advantages 
seem to be nearly equally balanced, and the preference must generally 
be determined by other considerations. In the large peach plantations 
in Delaware it is usual to plant early, late^ and intermediate sorts, that 
success or failure may not depend altogether on a single variety, and 
that the fruit may ripen progressively, affording the ijlanter a supply 
during the whole season. He is thus better able to manage the crop, it 
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being easier to send 10,000 baskets of a dozen varieties to market dur- 
ing a season of six weelrs than the same quantity of a single variety in 
a single week. Each kind should be planted in a row by itself, the ear- 
liest next the entrance of the orchard, and progressively to^ the rear, 
planting the latest last. The planter can thus clear his orchard as he 
goes ; the trees in front being relieved, the limbs will gradually regain 
their former position, and little or no fruit will be knocked off in gath- 
ering. The trees may be transplanted in the fall or spring with equal 
Success. In the fall first-class trees are mor^ readily obtained, as the 
nurseries have not then been culled nor the stock exhausted, as is often 
the case in the spring. Tlie ground is generally in better order then, 
and it is a time of more leisure with the farmer. In fall planting it is best 
to leave a few branches toward the top of the stem, as a sort of shield 
from the frosts of winter. If planted in the spring, the trees should be 
trimmed close and smooth like a rod, every limb taken off, and the top 
cut down to a uniform height of about three feefc. Those planted in the 
fall should be treated in the same way in the following spring, as early 
as the weather will permit. In June, after planting, every limb and 
sucker should be cut olf that is nearer than two and a half feet to the 
ground, as well as any straggling limbs that may have grown far beyond 
the general contour of the head. If this trimming is done judiciously 
and timely, the limbs that are left will grow strong and vigorous, the 
wood will ripen early, and the vitality of the tree be preserved. A 
height of three feet* is a proper distance at which the head should be 
allowed to commence its form. At this height it will naturally strike 
upward at an acute angle with the stem, and thus allow room enough 
to cultivate around it v;ith a mule or small horse. Many planters " cut 
in" young trees annually, about one-half of each year's growth, the 
same season or early next spring. When the sap reaches this point it 
is, of course, checked, and sends out new branches; thus more new 
bearing wood is produced, nearer the stem and nearer the gTOund. This 
does well in small orchards, but is hardly practicable in plantations of 
thousands of trees. Cutting in also invigorates and prolongs the life of 
the tree; the leaves will be greener, the young bearing wood more 
abundant, and the fruit larger and richer. 

A full crop of peaches, sny a basket to a tree, may be expected the 
fourth year after planting. This is a full crop for trees of that age and 
size, and quite as much as they ought to bear. It is not easy to 
account for the ditYerence in production ; something depends on variety, 
culture, &c. Sonie kinds, as Hale^s Early, uniformly bear large crops, 
while others, as the Susquehanna, a fruit of great beauty and excel- 
lence, are uniformly light bearers. It is not generally desirable that 
trees should bear when very young ^ it weakens the tree, in di\erting 
the vital forces from the formation of wood into the production of fruit, 
oftentimes giving the tree a lasting tendency to feebleness ; besides, at 
an early age neither the stem nor the branches are able to bear a load 
of fruit; they break down, and the tree is thus permanently- injured j 
both in usefulness and beauty. 

The culture after a crop should be prompt, careful, and generous. As 
soon as the last peach is gathered the hogs should be turned in to eat 
up the refuse. They will fatten on the decayed and imperfect fruit, and 
multitudes of embryo insects will be destroyed. They will root about 
the trees, which will do almost as much good as a plowing. If there 
are no hogs at hand, the refuse should be gathered up and removed ; 
but this is too seldom done, the more common way being to leave all 
on the ground, and run the risk. 
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*riie nest thing is to remove carefully all feeble, dead, and broken limbs. These a;re 
such as are near the ground, and have been so far deprived of their sap by the upper 
and more vigorous ones as to become unfruitful. As they would soon die, it is best t^) 
remove them at once, and thus give more room as well as more ^ap to the thrifty and 
fruit-bearing ones. After a bountiful crop many broken limbs will be found ; some- 
times the vt^hole tree will be demolished and apparently ruined. By careful and 
judicious pruning much may be done to repair the injury and restore the tree to it.s 
former beauty and usefulness. 

After this the root of every tree should be carefully examined for the borers and every 
one be destroyed, the ground carefully plowed and cultivated down, and all completed by 
the 1st of October. Xhe ripening of late fruit may retard the plowing, but the wornv 
iiig must not be deferred if you value fine trees, and wish to preserve them. In a well- 
attended orchard the labor will be light ; for, where the planter is vigilant, few worms 
will ever obtain a lodgment in his trees. After the examination of each tree the soil 
Khould be carefully replaced, so that the tender neck of the stem will not be exx)osed. 

After the fall plowing it is advised to give the orchard a top-dressiiif: 
of lime, or barn-yard manure, ashes, or superphosphate about the roots. 
Although this is somewhat expensive, any good orchard that is worth 
keeping at all is vforth good culture, and whatever dressing it gets 
sliould be in the fall, that the fertilizers may dissolve, soak in, and reach 
the roots during the winter, in time to stimulate and strengthen the 
next year's growth and crop. Neither weeds nor grass should be per- 
mitted to grow, and the ground should be kept as clear and smooth as 
a floor. 

But little is yet settled in regard to the diseases of the peach. The ^'yel- 
lows" is regarded as incurable, and eradication is the only remedy recom- 
mended. This disease is ascribed to bad cultivation, or rather to long 
cultivation on the same soil. At an early day in this country the yellows 
was unknown, and in newly-cleared districts and fresh soil it is never 
seen except where it has been introduced by diseased trees. The borer is 
the most troublesome enemy of the peach, but if looked after in time it is 
easily subdued, and need not seriously interfere with cultivation. 
The eggs from which this pest is produced are deposited by a four- 
winged, w^asp'Shaped insect, during the summer, on the tender bark of 
tl^e tree, at the surface of the ground. As the season advances the 
eggs hatch into small white grubs or borers, about an inch long and an 
eighth of an inch in diameter, which penetrate the bark and bore into 
the sap-wood, wh.ere they remain all winter. The next spring they 
emerge in their perfect winged form, and soon commence depositing 
eggs for another generation. Y/hile in the tree they devour voraciously 
the bark and sap-wood, and one or two are sufficient to destroy a young 
tree in a single season, and four or five will destroy an old one. A 
little experience will enable one to detect the borer. The most certain 
and obvious sign is the gum at the neck of the tree; that is, the tender 
part which extends about an inch above and two below the surface. 
When this is discovered, the earth should be scraped from the root, the 
gum and decayed wood cut away," and a stiff wire or whalebone thrust 
into the curving cavity, and the worm be thus destroyed. Care must 
be taken 'to kill all, as sometimes five or six will be found in the same 
tree. Tlie dead and diseased wood should Be carefully removed, so that 
the new growth may cover the old wood as soon as possible. After the 
operation the soil should be drawn up to the neck of the tree again, to 
prevent the evil efects of the sun or dry winds in summer, or the severe 
frosts in winter. The application of boiling water, the waste water 
from salt-works, and oil diffused in water have all been proposed as 
remedies, but are all inferior to the punching operation with a wire 
or whalebone. Sheathing the tree with ^strips of thick paper, straw, or 
cloth, a foot .wide, is a good preventive, if kept on from the middle of 
Juno .tiU the .middle ^of Qctober. The paper, should extend two inches 
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below tlie surface, the dirt being scraped away for the purpose. After 
adjusting the paper properly, the dirt should be drawn back and pressed 
down firmly. 

The curculio, or plum weevil, has become very troublesome at the 
West in i^each orchards. This dreaded insect has nearly banished 
plums from our gardens. Many remedies have been recommended. The 
most efficacious is jarring the tree with a sudden blow by a mallet ; 
this dislodges the insects, which fall upon sheets placed under the tree, 
and are gathered up and destroyed. Bandaging the trees with strips 
or bands of wool, cotton, or rope, dipped in coal or gas tar, is recom- 
mended, the offensive odor of which is always effectual in driving away 
insects. Covering the ground with a heavy coat of whitewash of lime, 
or of lime and sulphur, and planting in paved yards, or where the 
branches will hang over water, on the principle that instinct teaches the 
curculio never to deposit its eggs where they cannot be hatched, are 
also recommended. They are, at least, palliatives, A cheap, convenient, 
and certain preventive or remedy for the ravages of this insect is a 
desideratum earnestly desired, but it is a blessing wiiich has not yet 
been conferred. 

In the selection of sorts, it is impressed upon beginners not to 
plant too many varieties. In no case should they exceed twenty 5 in 
most, twelve will be enough, and in some six, say Hale^s Early, Old- 
mixpn Free, Stump the World, Crawford's Early, Eeeves's Favorite, 
and Crawford's Late, (the first three white, and the last three yellow.) 
win be better than twelve, depending on various circumstances. The white 
peaches are distinguished for the tender, delicate, and sparkling quality 
of their flesh; the yellow, for their bright color, rich juice, and great 
size. To the multitude the bright color and large size of the yellow 
peach are irresistible, and generally they sell better in market than the 
white. • 

Mr. Fulton concludes his book with directions for the construction 
and management of peach houses, and a descriptive catalogue of the 
most valuable, as well as of the fancy varieties, many of which descrip- 
tions are the results of the author's extensive experience. 

The Apple Culturist : A complete treatise for tlie practical pomologist, to aid in 
propagating the apple^ and cultivating and mana^ng orchards. Illustrated with 
engravings of fruit, young and old trees, and mechanical devices emplc^ed in con- 
nection with orchards and the management of apples. By Sereno Edwards Todd, 
author-of the American Wheat Culturist," &c. 12mo, 334 pages. New York: Har- 
per & Brothers. 1871. 

In this work Mr. Todd gives the result of his experience in the propa- 
gation of apple trees and the management of orchards. Propagating 
the trees, grafting and budding, preparation of the soil and laying out 
the ground for orchards, removing, transplanting, pruning, and training 
both old and young trees, and renovating old and declining orchards, 
are discussed. 

Farmers often complain that on light and sandy soils their apple trees 
are failing, and that after one or two fair crops they bear but few or none. 
In such cas* their trees require a supply of clay in the soil. This is 
part!iculariy so of the light soils of New Jersey and Long Island, where 
these complaints are general. There is nothing available in the soil 
froin which the roots of the trees can produce apples. In such cases a 
ton or two of clay, a few bushels of lime, a top-dressing of rich comiDOst, 
would cause the trees to hang down with plump and luscious fruit. 
Fine-looking trees may be grown, but without the x)roper ingredients in 
the sofl they will bear only inferior crops of small, knotty, scabby, and 
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one-sided fruit. A mello^r, fertile soil is necessary, wliicli should be 
deep enougli to allow the roots to extend, and be dry and well drained, to 
prevent injury from stagnant water below the surface; firm, and not 
peaty or spongy, to preclude disaster from frost, mildew, or rust. The 
only trees that will not bear a high fertility are those brought originally 
from warmer countries, and liable to suffer from frosts, as the peach, 
nectarine, and apricot, which would be stimulated to a late growth, and 
the immature wood be injured in winter. Granite soils are among the best 
for apples, as this rock abounds in feldspar and mica, both of which 
contain potash. As these rocks disintegrate and enter into the com- 
position of the soil, they supply one of the most necessary elements for 
the formation of good trees and apples. 

In regard to the proper time for pruning there is great diversity of 
opinion among pomologists, their recommendations ranging from mid- 
winter to midsummer. Some, implying that to do the work well is 
more important than to do it at any particular season, say it should be 
done whenever one's knife is sharp." After mentioning the diverse 
and sometimes obscure views of writers on this question^ Mr. Todd 
says it is best to begin to lead and direct iii tJie hiid^ and in early spring 
to pinch off certain buds that would grow into branches which must 
ultimately be cut off'. In a word, the true secret of scientific pruning and 
training is to pinch off' a bud that would make a branch that must be 
cut off'. An experienced pruner, by a glance at a young tree, can see 
the proper buds to be removed, and in three minutes prune it with his 
thumb-nail, so that the tree may need no more care for the season. Trees 
thus mauaged will never need the cutting away of large limbs, 
except when injured by teams, or broken by snow or wind. While 
there is no nilcertainty as to the expediency of top-pruning, Mr. Todd 
is skeptical as to any advantage in root-pruning; and this, after investi- 
gating the subject thoroughly, and having been on the watcli for many 
years for a single instance or experiment affording an argument in favor 
of the practice. Where there is danger of the growth of wood being 
extended so late in the autumn that the new growth would be killed 
in winter, the true remedy is to pinch off the terminal buds, instead of 
severmg the roots. This wiU check the lateral and upward growth of 
the branches, and the sap* and cambium will at once begin to develop 
the buds,. thus inducing fruitfulness and promoting the maturity of the 
green wood and tender branches, so that before cold weather every 
twig and shoot will be fully ripened and prepared to withstand the rig- 
ors of winter. By pinching or clipping the terminal twigs late in sum- 
mer on some trees, and late in September on others, the pruner will 
have complete control of the growth and development of the branches. 
If the twigs commence growing a second time, they should be clipped 
again. By such management for one or two seasons this rampant 
growth can bo so controlled that the great ffow of sap will promote 
abundant fruitfulness, rather than surplus wood. 

The practice of scraping old trees so thoroughly as to remove ail the 
shaggy, dead bark is pronounced worse than useless labor, ^sept where 
it is evident that the bark conceals insects or their eggs. In that case 
the denuded parts should be protected with a coat of pitch and tallow. 
This rough bark is provided by nature as a protection against the 
adverse influences of climate, and for maintaining in even balance that 
degree of warmth tavorable to the healthy exercise of the functions of 
growth and productiveness. Wood, particularly in the direction across 
the grain, is a non-conductor of heat in an eminent degree. This prac- 
tice of scraping off the rough bark promotes no good end. Even the 
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long strips of dead bark lianging from the trunks md limbs of large 
hickory trees are of more service than injary, and it is doubted if even 
moss or lichens are hurtful to trees, as they live exclusively upon food 
drawn from the atmosphere, and in bleak and exposed situations they 
may supplement the bark in affording protection. When covered with 
moss to excess, it may be presumed the trees are in an unsatisfactory con- 
dition, either trom impoverishment of the soil, want of drainage, or expo- 
sure to the rigors of a severe and variable climate. Slitting the bark 
up and down with a knife, with the idea that the tree is bark-bound, is 
absurd. Bigging about the roots and washing the trunk of the trees 
with ley, soap-suds, or chamber slops is all that is wanted. Thinning 
out the fruit, particularly on young trees, is urged,' the growth of the 
tree is thus promoted, and the crop will be more abundant as well as 
more valuable. It is recommended that orchards be well manured before 
the trees are set out, and the surface top-dressed every two years. Mod- 
erate applications of lime and generous ones of wood-ashes are always 
profitable, and phosphates are useful if buried beneath the surface ; also 
Peruvian guano, if slightly covered, late in the fall, so as to become 
thoroughly divided by winter rains. Coarse organic manure should not 
be used in contact with the roots of young trees, but chip-dust, fish, 
flesh, and the bones of dead animals, horn-piths and hoofs, hair and old 
plaster, and all like articles, are good for growing trees. Pear trees 
that have not borne fruit for twenty years have been brought into full 
bearing by yarding two shoats beneath the tree in August and Septem- 
ber, in an inclosure a rod square, having their beds close to the body of 
the tree. In this yard holes were made with a crowbar, into which 
kernels of corn were dropped, and the whole yard was rooted over and 
over to the depth of eight to twelve inches, and many of the roots were 
torn up. The nest season every branch was filled with plump, luscious 
fruit, and for many years the trees eontinued to yield bountiful crops. 

Belts of timber-trees to protect orchards on the western prairies from 
the cold winds of winter are urged as indispensable to successful culture 
in such locations. Keliable authorities at the West estimate the loss in 
fruit trees in Illinois, for the last three years, at millions of dollars, 
chiefly froni want of protection, on land underlaid with the retentive 
clayey loam sub-soil of most of the prairies. Eidging such land by re- 
peated plowings is recommended; nursery trees placed on the apex 
of such ridges are not thrown out by freezing, and make a better growth 
in summer. Thorough drainiag^ also, would doubtless lessen the eflects 
of severe winters on fruit trees m other regions as well as at the West. 
The scathing influence of these dry cold winds is felt not only on fruit 
trees but in many localities where bountiful crops of golden grain 
were formerly harvested, the tender wheat plants, unprotected by sur- 
rounding forests returning a greatly diminished product. 

The volume closes with a chapter on the general principles of pomol- 
ogy, and a glossary of words used in pomological scionce. The book 
is well printed and illustrated, and contains what is too often neglected, 
an ample index. 

Tms Strawbekky A2ix> its Culture : T^itba descriptive catalogue of aU kno-wn varie- 
ties. By X M. Merrick, jr. ; 12 mo.; pp. 128, Boston Tilton & Go., 1870. 

The steadily increasing interest felt in the cultivation of strawberries 
has induced Mr. Merrick to prepare a manual on the subject, comprising 
practical directions on the proper manures and preparation of tbe soil; 
methods of cultivation ; insect enemies; on forcing strawberries 5 the 
production of new varieties ; the question of taste, &;c. The fact that, 
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forty to fifty years ago, two or tliree now forgotten kinds supplied tlio 
market, and a man who picked iifty boxes a day was considered a large 
strawberry-grower, while now hundreds of varieties are cultivated, and 
single commission houses frequently sell ten to twelve thousand boxes 
a day, shows the immensely increased estimation of this delicious fruit. 

While the wild native strawberry ripens its small berries on the forest 
soil, and many kinds do well though poorly fed, there is scarcely one 
that will not do better on well-manured land 5 and it may be said 
generally, as in the case of other crops, that the more manure the more 
strawberries. Almost any fertilizer can be used to advantage, either 
in preparing the soil for a plantation of this fruit or for a top-dressing, 
as stable manure, compost, unleached ashes, superphosphate of lime, 
guano, fish manure, and hen-droppings. Some consider lime injurious, 
when used alone, but superphosphate of lime is certainly beneficial. 
Guano alone scattered broadcast half a dozen times through the sum- 
mer, before a rain if possible, at the rate of one thousand pounds to 
the acre, produces wonderful results, and may take the place of all other 
manures. Where it is desired to produce new runners in propagating 
new varieties unleached ashes are a good fertilizer, but should, of course, 
never be used with guano. Market-gardeners who plow in stable manure 
liberally, even spading it in between the rows, are rewarded with large 
crops of superior berries. The finer the manure the better. A fall 
top-dressing of horse manure is excellent, acting both as a fertilizer and 
protection, but it should be light and strawy. A top-dressing of heavy 
green manure applied in the fall is ruinous to this plant. 

The soil for strawberries can hardly be too fine or too deep, as the 
roots extend farther than is generally imagined. Corn, potatoes, and any 
vegetable that requires clean culture, are good cropf to precede this 
frait. An old strawberry bed that is done bearing can be plowed under 
and followed by potatoes, with excellent results. 

Pasture or grass land selected for strawberries must be cultivated for 
at least one year, with some clean-hoed crops, as such lands are apt to 
be filled with the larvae of the May -beetle, or dor- bug, {Phyllophaga quercina.) 
The ravages of these larvse or grubs are sometimes disheartening. They 
abouiid in old grass land and pastures, and live chiefly upon grass roots. 
When only a few show signs of their presence in well-established beds 
of strawberries they should be at once dug out and killed. They can 
be found in the morning close under the plant they have killed. Skunks 
are very fond of them, and dig them out and eat them with avidity. 
The well known rose-bug sometimes destroys the foliage of the plants, 
for which there seems to be no remedy but hand-picking and burning 
or scalding. Ants occasionally swarm upon the berries, but may be 
disposed of by pouring boiling water into their hills. .A suddeii cold 
rain sometimes causes the blossoms to blight, and overripe fruit will 
mold on the vines in damp weather 5 but, after all, strawberries are 
subject 'to as few fatal contingencies as any plant. 

With proper appliances the strawberry can be forced with less trouble 
than ^most any other fruit. The vines should be of the previous season's 
growth, with full crowns, plump, well ripened, and mature. The Triomphe 
de Gand and La Constant are excellent varieties for forcing, and often 
produce splendid crops in March. The first runners from good i^lants. 
should be layered in thumb-pots in July, which in a few weeks will be 
filled with roots. The young plants will then be ready for shifting into 
three or four inch pots they should then be well watered and set in a 
cold frame, and when well filled with roots, again shifted into larger 
pots. When cold weather checks their growth in jSTovember, they should 
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be placed in a frame, and covered witli ieaves and boards till Januaxy, 
then gradually started and sparingly watered with guano water, made 
by dissolving four or five pounds of gniano in a barrel of water. Keep 
the runners eut otf, the temperature at 75^ by day and 60<^ by night, and 
a crop of fruit may be expected in ten or twelve weeks after the vines 
are brought into the green-house. 

Mr. Merrick concludes his book with a descriptive catalogue of several 
hundred varieties, filling sixty-eight pages, compiled from various Amer- 
ican and European authorities, which shows a great amount of labor, 
and is more complete than any other extant. 

Ce.4JS'berry Culture. By Joseph J. White, a practical groover. lUuisfcrated, 12 mo. 
pp. 126. New York: Orange Judd & Co., 1869. 

The culture of cranberries is stni in its infancy. Within a few years 
they have attracted deserved attention, and the demand has increased 
much faster than the supply. Thirty to forty years ago but few were 
gathered, which were sold at 75 cents to $1 per bushel ^ but the steadily 
increasing demand has caused the prices to advance, and notwithstand- 
ing the greatly extended production, they have risen and ranged from $4 
to $6 per bushel, and in 1868-'69 many growers realized $10 pet bushel. 
Some of the best cranberry bogs in New Jersey are worth $2,000 per 
acre. 

The cranberry grows naturally in moist bottoms. It requires a peat 
Qr muck subsoil, free from loam or clay, which, where the peat is six or 
eight feet deep, should be covered with beach sand to the depth of five 
or six inches 5 where the peat is only a foot or two deep, two or three 
inches of sand are suJOacient. The latter should be clean, rather coarse, 
and entirely free from any mixture of loam. A good test for the proper 
saud or gravel to be used in cranberry culture is this ; Take a portion 
of the soil, and compress it tightly in the hand; if it is suitable, it will 
fall apart upon being released ; but if composed in part of loam, it will 
adhere together after the pressure is removed. The cranberry will grow 
in pure muck, but in such case the growth is apt to be so vigorous as to 
render the vines unproductive. The sand checks the too luxuriant 
growth of the vine, and prevents the growth of weeds. Flooding in 
winter is desirable, for the purpose of kiUing the vine-worm and other 
insect pests. 

In planting cranberry vines several modes have been followed : 1st. 
Sod planting, by taking from their native marshes sods containing cran- 
berry vines, moss, turf, &c., and placing them on prepared or unprepared 
meadow, was formerly practiced, but is now discarded, ad. Hill planting, 
with bunches of clean Tines, in drDls two feet apart each way, and a 
handful of vines planted at each intersection ; but large bunches have 
a tendency to dry up and become woody, thus injuring the plantation. 
3d. In drills requiring no sanding, hut susceptible of being prepared 
with the plow, the best method is to " strike out the ground with a 
plow, in rows three feet apart, and scatter the vines thinly and evenly 
along the furrows, putting only one or two in a place. They should be 
inclined against the "land side," projecting four or five inches above the 
surface, after which the hoe is required to fill up the furrow and thor- 
oughly cover the roots J this causes them to sucker and grow more 
luxuriantly than when left standing upright,-to be swayed by the winds. 
4:th. On soils properly prepared by spreading sand over muck or i>eat, 
the best mode is to mark out the ground fourteen inches apart with a 
smaU sled having three runners; the vines are then dropped in these 
marks, say two in a place, fourteen inches apart in the rows, and pressed 
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into tlie ground ^witli a spade-like tool placed on the vine, about one- 
fourtli the distance from the root to the top. The roots of the vine 
should be pressed into close loroxlniity to the muck below, that they 
may be stimulated to grow more rapidly. 5th. Spreading the vines 
evenly over the surface of the meadow, and then covering them about 
an inch deei3 with sand, has succeeded well in ]^»[ew Jersey. The young 
shoots come up through the sand as thick as wheat, making an excellent 
growth, and the whole surface is soon matted with them. This mode 
requires more vine than the others^ but yields a crop sooner than by 
planting in any other way. 6th. Sowmg by cuttings can be done success- 
fully, the vines being passed through a straw-cutter, and chopped into 
pieces about an inch long ; they are then sown like oats upon an evenly- 
prepared surface, and harrowed in. This must be done early in the 
, spring, and upon moist ground, so that the cuttings will become well 
rooted before the heat of summer. 7th. Attempts have been made to 
gi'ow them from the seed ; but, owing to the longer time required for the 
vines to become productive, and the increased^ expense of keepin^them 
clean, this system has been abandoned for general culture. 

Great care should be taken in selecting the vines to procure those 
which yield large berries. The shape of the fruit is of little conse- 
quence, the great desideratum being to obtain berries of good size and 
color. Until the vines are well matted, it is important to keep the meadow 
thoroughly drained at least one foot below the surface. It will generally 
be found necessary to go deeper than that to effect a thorough drainage, 
without which the vines will not thrive, even if planted on ground well 
adapted to their growth. If the meadow is allowed to remain very wet, 
the vines will make little or no growth. When j)roperly drained, a good 
meadow will become matted in three years, although some of the most 
permanent plantations have required a longer time to come into full 
bearing, owing to the dampn^^ss of the soil. 

There are several insect enemies, however, that the cranberry gTOwer 
has to combat. For the extirpation of most of them water is probably 
the most efficient agent. In the climate about Cape Cod it is recom- 
mended to flow the bogs once or twice between the 10th of May and the 
10th of June, say tor a day or two, that is, if the water has been drawn off 
early in the spring. If the water has been kept on till the 1st of June, 
it is well to flow two or three times during the month. The common 
blue-bird is a great destroyer of small caterpillars and worms, and it is 
hoped that the European house-sparrow, now becoming so generally 
domesticated, may prove an efficient auxiliary in destroying the several 
kinds of worms that prey on this fruit. 

Mr. White concludes his boolv, the results of several years' experience, 
with directions for picking, keeping, and preparing the fruit for market. 
The home demand is so great that very few are left for exportation. 
Should there ever be a surplus, an active demand for them always exists 
in Europe and the West Indies. The requisites for establishing a cran- 
berry plantation, as gathered Irom Mr. White's book, may be summed 
up as follows : 1. A sub soil or bottom of peat, or peaty matter. 2. Ko 
cold spring, but a head of water, so that the bog may be (Juickly flowed 
at all times, to protect it from the ravages of insects. 3. The turf or 
top soil of roots, grass, &c., must be removed down to the peat. This 
top soil will make a good material for compost on high land. 4. Ditches 
must be made so that the water can be drained to at least a foot below 
the surface during the growing season ; especially the cold water from 
the borders must be drawn off. 5. The surface of the peat, after the 
soil is removed, must be covered three to twelve inches deep, according 
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to the deptli of the sub-soiJ, with saud that contains no loam, nor g?"ass 
or weed seeds— such sand as wilt not adhere when pressed in the hmd, 
6. Yiues should be set in hills or rows, fourteen to twenty-four inches 
apart ; spring is the best time for doing it, or say from the middle of 
April to the middle of J une. It is importtint that they should he planted 
at an inclination in all cases; thus bringing the tops near the ground, 
and causing them to sucker better than when pressed down perpen- 
dicularly. 

Piijzii Essay ox thk Cui.Tn^vTiox of the Potato. By D. A. Coiupiou ; Svo! t)p 30 
Ne^v York : Orange Judd & Co., 1870. 

Two years ago the Eev. Mr. Wylie, of Bellefonte, Pennsylvania, of- 
fered a premium of $100 for the best essay on the cultivation of the 
potato, the premium to be aw^arded by Mr. Weld of the American 
Agriculturist, Mr, Fuller of Hearth and Home, and Dr. Hexamerj 
who has made the cultivation of the potato a special study. The pre- 
mium was awarded to D, A, Compton, of Hawley, Wayne County, 
Pennsylvania, who, within a reasonable compass, describes with suffi- 
cient minuteness of detail the mode of culture which his experience 
and observation have proved to be best adapted to this crop. The 
writer has been engaged in farming from early youth, and his state- 
ments are based on actual persoiiUi experience, being the results of 
many experiments made to test as many theories. He discusses the 
proper soil, manures, varieties, the potato rot, and the various insects 
that prey upon the potato plant in this country. 

The potato is most profitably grown in a warm, dry, sandy, or i^rav- 
elly loam, well filled with decayed vegetable matter. jS^ew lands, or 
lands recently denuded of the forest, if not too damp, produce tubers 
of the best qnality. When grown in dry new land,^ the potato always 
cooks dry and mealy, and possesses an agreeable |ic«vor and aroma, not 
to be attained in older soils. In no clayey soil ca,n it be raised to per* 
fection as regards quality, though large crops o^ coarse fieshed tubers 
may be obtained in favorable seasons. The SA)il must be enriched by 
plowing under green crops, such as clover, bu ckwheat, peas, &c,, or by 
swamp muck that has been drawn to the iield in winter, exposed in 
small heaps to the frost, and mixed in the^ spring with a little lime to 
neutralize the acid. Sea- weed, when bonutifully applied, has no supe- 
rior as a manure for the potato. iJsTo «/t:able or green barn-yard man- 
ure should be used on this crop. StfCole manure predisposes the tuber 
to rot, and detracts from the desirea flavor ; and not half so large a 
crop can be obtained with it as witii different manures. It is a good 
plan to sprinkle a handful of phosj^jhat^s, wood ashes, or lime in the hills 
at planting, and an equal quanti'<;y of wood ashes, or lime slacked in 
strong salt brine, just before the last hoeing. 

1^0 better method can be a(\opted to bring up partially-exhausted 
lands than plowing under gre^^^n crops. A farmer can thus take up lot 
after lot, and soon bring all 'mto a high state of fertility. It costs no 
more to cultivate an aero o? rich, productive land than an acre that is 
poor and unproductive ; a.nd the pleasure of harvesting a heavy crop 
abundantly rewards the itirmer for his extra labor in preparing his soil. 
Besides, the beneficial effects of manuring with green crops are not tran- 
sitory j the land showa this generous treatment for many years, and if 
lime or ashes be no"\v and then added to assist decomposition, ii will 
continue to yield lyjununerative crops long after land that has been but 
once treated with stable manure or guano fails to produce any thing but 
weeds. Manure 'T/f some kind must be used, and to most farmers no 
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mode of enriching land is so feasible, so cheap, and attended with so 
satisfactory resulfe, as that of plowing under green crops. If the soil 
is so poor that clover alone will not take root, seed it down with millet and 
clover very early in the spring, harrowing in, with the millet thirty 
bushels of wood ashes, or two hundred pounds of guano ; then sow the 
clover seed, say one peck to the acre, and harrow it in. 

Astonisliing results are obtained from plaster, by dusting the vines Avith 
it as soon as they are fairly through the soil ; again immediately after the 
last i>l6Y/ing and hoeing; and at intervals through the vdiole growing 
season. The first application may be light, the second heavier, and after 
that more bountiful^ say two liundredrpounds to the acre. The action of 
I)laster is not easily explained, but the results are undoubtedly beneficial , 
particularly in seasons of extreme drought. It renders plants less pala- 
table to insects, and appears to be fatal to many of the fungi family. Tlie 
vines retain a bright, lively green color, and the tubers continue swelling 
until gTOwth is stopped by the frost ; besides, potatoes thus grown are so 
sound and free from disease as to be easily kept for spring market, 
without loss by rot. Mr. Compton has seen a field, all of the same soil, all 
prepared alike, and all planted with the same variety, at the same time, 
on one-half of which, that had received no plaster, the yield was but sixty 
bushels pej^acr^i, and many rotten; while the other half, to which plaster 
had been applied in the manner above described, yielded three hundred 
and sixty bushels per acre, and not an unsound one among them. 

Potatoes should not be planted year after year on the same spot; trouble 
with weeds, and rapid deterioration of quality and quantity of tubers, soon 
render the crop unprofitable ; and loamy soil thus planted continuously 
soon becomes compact, heavy, and lifeless. Most growers argue that 
potatoes should be planted whole, as a greater supply of starch is thus 
available, until the plant can draw support from the soil and atmosphere. 
Mr. Compton thinks, however, that the poor results attending cut tubers 
are traceable to improper ones ^improperly cut. Large, mature, sound 
tubers only should be used, cut in pieces of two or three eyes each, with 
as much flesh as possible around and under each eye to the center of 
the tuber. The seed should be often changed. The best and most exten- 
sive growers procure new seed every two or three years ; some every year. 

When the tops are two inches high, run a corn plow five inches deep, 
close to the hills, turning the furrows /rom the hills ; plow both ways. 
Standing on the squares of earth, warmed on all sides by the air and 
sun-light, the potatoes grow rapidly. As soon as the tops are six or 
seven inches high, plow seven inches deep, midway between the rows, 
turning the furrows to the hills. Hoeing is generally unnecessary; but 
when needed, draw mellow earth to the plants with the hoe, keeping the 
top of the hills somewhat hollow to catch the rain. Then, as far as stir- 
ring the soil is concerned, let it alone, as after a certain stage new tubers 
are formed each time the soil is disturbed ; and if the last plovring be 
deferred until the vines are large, a great quantity of small potatoes is 
sure to be the consequence. 

j^Ir. Compton closes his essay with remarks on the value of the po- 
tato as food for cattle; and an elaborate chapter, with illustrations, on 
the ten distinct species of insects that prey upon the potato plant. 

On:ion-kaisixg : What kinds to raise, and tlie way to raise tlicui. Sy J. J. H. Gregory, 
seed-grower, MarMeliead, Massacliusetts ; 12 mo., pp. 3G. Salem, Massachusetts : 
Geo. W. Pease & Co., 1869. 

This is a small work^ but of a decidedly practical character, in which 
the author gives his long experience in onion culture, in a neighborhood 
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where one hundred thousand bushels are raised annually ; as vveil as the 
results of personal observation in other localities ; antf facts gathered by 
correspondence with different sections of the Union. 

Onions thrive best cn old ground. They have been gro\vn in vsomo 
parts of New England, on the same spot for nearly a century, without 
any perceptible falling off in the quality or quantity of the crop, though 
some think that in such cases there is a greater liability to rust. They 
give the most satisfactory results on soils of light structure, such as a. 
.sandy loam, or even on a gravelly soil, if it is not of a leachy nature, and 
if it rests on a hard-pan bottom. It should be heavily manured with 
either Peruvian or fish guano, or x)ig and barn manure, night-soil, kelx), 
muscle-mud, superphospha-te of lime, wood-ash©s, or muck, all of v>^hich, 
used either alone or in compost, are excellent food for the onion. Wood 
ashes are generally used in connection with other manures, at the rate 
of about two hundred bushels to the acre. They must never be comhinecl 
with other manures, as they would set the ammonia free, and thus de- 
teriorate their quality. They should be scattered on the surface at the 
time of planting, or when the crop is about half grown. 

The soil for onions does not require deep plowing 5 four or five inches 
are sufficient to insure a good crop. The great object is to get the land 
in a thoroughly fine condition, to facilitate the covering of the seed with 
fine earth ; to have the soil light, that there may be a vigorous gxowth 
of the plants, and to leave the land in good working condition for atter 
culture. As onions, when grown from the seed, generally require the 
whole season to ripen, the ground should be i)repared and the seed 
planted as early as possible in the spring. As a general rule three and 
a half pounds of seed are sufO-cient for an acre, or, if the land is very 
highly manured, four pounds may be planted with profit. This is where 
large onions are wanted for fall or winter use. But if it is designed to 
pull them when small for the early market, then seven or eight pounds 
will be required to the acre. There are many different machines used 
for sowing the seed. The Large Eed, Yellow, and White are the three 
standard varieties in this country. The Danvers^ a comparatively new 
sort, is very prolific and early. This and the Large Eed are extensively 
raised for market as well as for shipping. The Potato and Top onions 
are rather fancy sorts* The former is very mild and pleasant to the 
taste, but rather a poor keeper. It has the advantage of being quite 
early, and not very liable to injury from the onion maggot when that 
pest abounds; it is best developed on soil rather moister than the- 
\7arieties from seed require. The Top onion, though of mild and pleasant 
flavor, is coarsely and loosely made up, is a poor keeper, and has* no 
particular merit over the common sorts. 

South of Kew Jersey onions cannot be relied on to mature the fir«t 
year from seed, as the extreme heat of the climate forces the formation 
of the bulb, and dries down the top quite early in the season. In the 
Southern States, therefore, two years are necessary to mature the crop. 
The seed is sown very thick, say thirty pounds to the acre ; the crop 
matures in July, when it is pulled, stored in cool, airy lofts, and spread 
thinly over the floor. The next spring the bulbs are planted in rows, 
say ten inches apart, and two or three inches distant in the row. 

The onion crop is sometimes severely injured by rust or mildew. The 
tops of the leaves die, and the whole plant is more or less covered v/ith 
patches of thin white dust, which stops the further growth of the bulb. 
This disease is most frequent in very wfct seasons, and is more common 
on old onion beds than on new. The best remedy known for old beds 
is to run the x)ldw a little deeper, and thus bring up and mix in a little 
34 A 
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new soil. Mr. Gregory closes Ms treatise with a description of the 
various drills and labor-saving machines used at the North in the cul- 
ture of this crop. 

Cabbages : How to grow them. A practical treatise on dSbbage culture, giving full 
details on every point, including keeping and marketing the crops. By James J. 
H. Gregory, introducer of the Marblehead cabbage ; 12 mo., pp. 72. Salem, INIassa- 
chusetts, 1870. 

This little treatise gives plain and practical directions for 4he cultiva- 
tion of the cabbage, with its cougeners, the cauliflower, broccoli, &c., 
describing the proper soil, 'the diseases of the plant, and its insect ene- 
mies, with a description of the most desirable kinds for either the table 
or live stock. Although it is a familiar plant in almost all gardens, 
there are many hints in Mr. Gregory's book that will be new and useful 
to beginners, particularly in selectin/i; the best varieties. 

Tbe Winnigstadt variety, that makes a hard head under almost auy 
condition, is recommended where the soil is light. Deep fall plow- 
ing is urged, that the frost of winter may disintegrate the soil. Almost 
any manure, except hog manure, will answer for cabbages, as barn ma- 
nure, rotten kelp, well-dil uted liquid manure, night soil, guano, phosphates, 
wood ashes, fish, salt, glue-waste, hen-manure, all properly composted, 
or slaughter-house offal, and the richer they are in ammonia the better, 
Hog manure is thought to invariably produce the club-foot disease in 
cabbage, though Mr. Henderson, of New York, ascribes it to an insect 
that deposits its eggs in the soil ; and in the maggot condition in which 
it appears the second year it attacks the roots, which become large and 
carious, ruining the plant. On this theory cabbages, cauliflowers, ruta- 
bagas, and turnips can be safely grown on the same spot only in alter- 
nate years. On soils containing a large amount of lime, this insect can- 
not exist to an injurious extent. 

In New England the largest cultivators for market drop the seed di- 
rectly where the rliiuis are to stand, instead of the old mode of trans- 
planting from a ') jl-bcd. Time is thus saved, risks incidental to trans- 
planting are avoided, and all the plants in the field start alike. Half 
a dozen sec/Js are scattered in each hill, so that the cut- worm has to 
depredate severely" before he really injures the field. As the plants 
grow, the feeble ones can be thinned out, and where the seeds in an ad 
joining bill have failed to vegetate, the deficiency can be supplied by the 
superfluous healthy plants. Four to six ounces of seed thus planted in 
hills are sufP-cient for an acre. 

Sprinkling wood ashes and air-slaked lime upon the young plants, 
while the leaves are damp with rain or dew, is an efficacious remedy for 
destroying the voracious fly, beetle, and flea that attack them as soon 
as they have broken through the soil, as well as for most other insects. 
Until the plants have a stump as large as a pipe-stem, they are subject 
to the ravages of the cut- worm, for which there seems to be no better 
remedy than sprinkling liberally wood ashes or air-slaked lime close 
about the stems of the plants. As this pest disappears about the mid- 
dle of June, cabbages that are planted late sufler but little from it. 

A cabbage-field should be stirred with the cultivator and hoe at least 
three times during their growth; the oftener the better. In the com^ 
paratively miid ciimate of England, cabbages are left unprotected in 
the fields daring the winter months; and in the Southern States they 
are principally a winter crop. As we proceed north, a slight covering 
of litter on their heads is necessary. In New England they are placed 
in dry pits, several tiers deep, heads downward, about .as thick as they 
will stand, covered with six inches of straw or coarse hay, with a roof 
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of rougli boards, and about a foot of earth. Eepeat^d freezing and 
thawing, or excicssive moisture or warmth, will cause them to rot j while 
the dry air of most cellars abstracts moisture from the leaves, causing 
them to wilt and injuring their flavor. 

For successive crops on a large scale for market, the following varie- 
ties are recommended: Early Wyman, Carter's Superfiue Early, Little 
Pixie, Early Wakefield, jBarly Low Dutch, Early Wiimigstadt, Early 
Schweinfurl, Premium Flat Dutch, Stone Mason, Large Late Drumhead, 
Marbleliead Mammoth Drumhead, Fottlci's Drumhead,- Drumhead Sa- 
voy, and Americau Oreen Globe Savoy. It is well to note a fundamen- 
tal distinction between the Drumhead cabbage of England and that of 
this country. In England the Drumheads are coarse, and are raised 
almost wholly for stock, being very different from the tender, succulent 
varieties of Drumheads raised here. 

Cauliflowers, Brussels sprouts, and kale, in the selection of the soil 
and manure, and in cultivation, require generally the same treatment 
as cabbages. 

How Crops Feed : A treatise on the atmospliere and tbo soil, as related to th© nutrition 
of a^eultural plants. With iUustrations. By Samnol W. Jobnsou, M. A.,' professor 
of analytical and agricultural clicmistry in the Sheffield Scientifie School of Yale 
College, chemist to the Connecticut State Agricultural Society, and member of the 
National x^cadeniy of Sciences. 12iqo., pp. 37r>. New York : Orange Judd & Co., 1870. 

Professor Johnson's able work, "How Crops Grow," noticed in the 
annual report of this Department tor 1868, has been received with 
great favor, not only in America, but in Europe. It has been repub- 
lished in England under the joint editorship of Professors Church and 
Dyer, of the Royal Agricultural College at Cirencester ; and a transla- 
tion into German will soon appear, on the recommendation of Professor 
Von Liebig. In this new work, <^How Crops Feed," designed as the 
complement and companion of the former, the author has digested the 
cumbrous mass of evidence in which the truths of vegetable nutrition 
lie buried beyond the reach of ordinary inquirers, and has set these 
truths forth in proper order and plain dress for their legitimate uses. 

Under the general divisions of the atmosphere as related to veg^ia- 
tion, and of the soil as related to vegetable production, Professor John- 
son discusses the atmosphere as physically related to vegetation ; also the 
origin and formation of soils } their definition, classification, and physi- 
cal character; the soil as a source of food to crops, describing the in- 
gredients tl^e elements of which are of atmospheric origin, and such as 
are derived from rocks. He says: 

No study can have a grander material significance than the one which gives us a 
knowledge of the causes of the fertility and harronuess of soils; a knowledge of the 
means of economizing the one and overcoming the other^ and of those natural laws 
which cuahlo the farmer so to modiiy and manage his soil that aU the deficiences of 
the atmosphere or the vicissitudes of climate cannot dei)rivo him of a suitable reward 
for his exertions. 

In remarking on the formation of nitrogenous compounds in the at- 
mosphere, the fact, known to the best farmers, is stated, that certain 
crops are especially aided in their growth by nitrogenous fertilizers, 
while others are comparatively indifferent to them. Tims— 

♦ The cereal grains and grasses are most fi.*equently benefited l>y applications of nitrate 
of soda, PeruYiaii guano> dung of animals, fish, llosh, and biood manures, or other mat- 
tery rich in nitrogen. On the other hand, clover and turnips iiourish best, as a rule, 
when treated with phosphates and alkaline substances, and are not manured with ani- 
mal fertiKzers so economically as the cereals. It has, in fact, become a rale of practice 
in some of the best farming districts of England, where systematic rotation of crops 
is followed, to applv nitrogenous manures to the cereak, and phosphates to taniips. 
Tlio foliage of clover, cut green, and of root crops, maintams its activity until the 
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time the crop is gathered ; the supply of nitrates thus keeps pace with the wants of 
the plant. In the case of green crops, the functions of the foliage decline as the seed 
begins to develop, and the plant's means of providing itself with assimilable nitrogen 
fail, although the need for it 6>^ill exists. Furthermore, the clover cut for hay leaves 
behind much more roots and stubble per acre than green crops, and the clover stubble 
is twice as rich in nitrogen as the stubble of ripened grain. This is a result of the 
fact that the clover is cut when in active growth, while the grain is harvested after the 
roots, stems, and leaves have been exhausted of their own juices to meet the demands 
of the seed, * * * The fact is not to be denied that the soil is enriched in nitrogen 
by the culture of large-leaved plants, which are harvested while in. active growth, and 
leave a consideralde i)roportioii of roots, leaves, or stubble on the held. On the other 
hand, the field is impoverished in nitrogen when grain crops are raised uj)on it. 

In the conversion of rocks into soil, tlie action of freezing water is 
remarkable. Water, in the act of conversion into ice, expands one- 
fifteenth of its bulk, and the force thus exerted is sufiicient to burst 
vessels of the strongest materials, and, in cold latitudes or altitudes, 
accomplishes stupendous results. 

Along the base of the vertical trap" cliffs of New Haven and the ITiKlson Eiver lie 
immense masses of broken rock, reaching to more than half the height of the blulfe 
themselves, rent off by this means. The same cause operates in a less conspicuous but 
not less important way on the surface of the stone, loosening the minute grains, as iu 
the above instances it rends off enormous blocks. A smooth, clean pebble of the very 
compact Jura limestone, of such kind, for example, as abounds in the rivers of South 
Bavaria, if moistened with water and exposed over night to sharp frost, on the thaw- 
ing is muddy with the detached particles. 

Many interesting illustrations are given of the absorbent power of 
soils. Liquid manure is deodorized, decolorized, and rendered nearly 
tasteless by filtration through garden earth. It is a matter of common 
experience that a few feet or yards of soil intervening between a cess- 
pool or dung-pit and a well, preserves the latter against contamination 
for a longer or shorter period. The foul water of the Seine, at Paris, 
becomes potable after filtering through sandstone. These effects are 
not strikingly manifested by i)ure sand, but appear when clay is used. 
Solutions of coloring matters, such as logwood, sandal-wood, cochineal, 
litmus, &c,, when shaken vqy with a ^portion of clay, "are entirely de- 
prived of color. 

Garments which have been rendered disgusting by the fetid secretions c'f the skunk, 
may be ''sweetened," i. c, deprived of odors by burying them for a few days in the 
earth. Tho Indians of this country are said to sweeten the carcass of the skunk by 
the same process, when needful, to fit it for their food. Dogs and foxes bury bones and 
meat in the ground, and afterward exhimic them in a state of comparative freedom 
from ofi'ensive odor. 

When human excrements are covered with fine dry earth, as in the earth-closet sys- 
tem, all odor is at once suppressed and never reappears.' At the most, besides, an 
" earthy" smell, an odor of ammonia appears, resulting from decomposition, which 
seems to proceed at once to its ultimate results without admitting the formation of any 
intermediate offensive compounds. * * * These examples sufiiciently prove that 
the soil, even sand, possesses the jiroperty of attracting and fully absorbing the ex- 
tractive matters, so that the water which subsequently i")asses is not able lo remove 
them ; even the soluble salts are absorbed, and are washed out only to a smaU extent 
by new quantities of water. 

Professor Johnson concludes this volume with remarks on the signifi- 
cance of the absorptive quality, in which he remarks that disintegration 
and nitrification would lead to a waste of the resources of fertility, were 
it not for the conserving effect of those physical absorptions and chemi- 
cal combinations and replacements which have been described. 

The great beneficent law regulating these absorptions appears to admit of the fol- 
lowing expression, viz : Those bodies which are most rare and precious to the growing 
plant are by the soil converted into, and retained in, a condition not of atbsolute, but 
of relative insolubility, axrd are kept q,vailable to the plant by the continual circulation 
in the soil of the more abundant saline matters. 

The soil, speaking in the widest sense, is then not only tlio ultimate exhaustless 
source of mineral (fixed) food to vegetation, but it is the storehouse and conservatory 



CURRENT PUBLICATIONS IN RURAL ART. 



533 



of tliis food^ protecting its own resources from waste and fr^m too rapid use, and con- 
verting tlio Mglily soluble matters of Minimal exuvifa as well as of artiiicial refuse (ma- 
nures) into permanent supplies. 

The author is preparing another vokime on a number of topics con- 
nected with the feeding of crops, which have not been treated upon, 
and which will naturally find their place in a discussion of the improve- 
ment of the soil by tillage and fertilizers. 

Trees, Plants, and FLOWEns ; wliere and liow tliey grow. A familiar history of the 
vegetable kingdom, hj tlic author of ^'Our Own Birds," with seventy-three engrav- 
ings. 12 mo., pp. 140. Philadelphia: J. B. Lippincott & Co. 

This little book i.% intended to call attention to the beauties of crea- 
tion. It gives the history and associations of the prominent trees of the 
world, as well as the leading grasses, flowers, alpine and aquatic plants 
and ferns, the contemplation of which is neglected because their appear- 
ance is so familiar. A description of the habits and uses of many plants 
is followed by an account of their discovery and introduction 5 as, 
for instance, the Victoria Eegia, with its singular beauty and remark- 
ble size, having leaves six feet in diameter. This plant was introduced 
into England from Bolivia in 1846, and is now to be found in several 
conservatories in this country, as well as in Europe. England abounds 
in trees of historic interest, some of which, there is good evidence to 
show, are upwards of one thousand years old. But there are few trees 
that attain the gigantic proportions and the age of the California pines. 
By counting the annual rings, it is proved that some of the oldest had 
been growing for three thousand years. As there is no good reason to 
doubt the accuracy of this computation, they must certainly have ex- 
isted in the days of the Prophet Elijah ; or even, as Dr. Lindley observes 
of one of them, It must have been a little plant when Satnson slew his 
Philistine.^' The uses and associations of the palms, cedars, oaks, pines, 
magnolias, &c.j are given, forming a volume of much interest. 

Seventy-five Flowers,' and how to cultivate them. By Edward Sprague Eand, 
jr., author of "Flowers for the Parlor and Garden," " Garden Flowers," "Bulbs," 
&c. 12 mo., pp. 210. J. E. Tilton & Co., 1870. 

Under this modest title Mr. Eand has furnished a valuable book, 
with particular descriptions of seventy-five genera of flowers that are 
grown with the leasf care, and which wiU well repay the cultivator by 
their beauty and fragrance. They are plants that can be easily obtained, 
and will grow freely and bloom well in common soil. The descriptions 
of the individual flowers are preceded by general directions for prepar- 
ing the soil, planting, and propagating, on which subjects many of the 
old works on horticulture contain much needless mystery. For instance, 
it formerly seemed necessary in cultivating even a small flower garden, 
that a person should have free access to a peat meadow, a sand-bank, 
and a wood-lot, to supply himself with the necessary peat, sand, and 
leaf-mold, which looked discouraging to a beginner. ]S[ow, while peat, 
meadow-mud, leaf-mold, well-rotted sods, and silver-sand are import- 
ant ingredients in potting and garden, culture, in general out-door 
gardening, they are not absolutely necessary, and most flowers may be 
grown to perfection without any of them. Very few garden plants re- 
quire a peat soil, and none absolutely need the elaborate combinations 
generally prescribed. 

To prepare a flower border, the soil should be excavated eighteen to 
twenty-four inches in depth. If the subsoil is gravel, throw in a few 
inches of leaves, pine needles, old straw, or any coarse litter, and then 
fill up the bed with the good loam usually found in most gardens and 
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fields, and raised' slightly above tlie level of tlie surrounding ground. 
If the subsoil is a close clay, fili in two or three inches of small stones 
or gravel, before laying on the above covering of litter and loam. A 
liberal supply of thoroughly-rotted manure, well dug into the bed when 
lirst made, will keep it in good condition for years, if forked over with a 
digging-fork in the spring, the weeds kept down, and the soil frequently 
stirred through the summer. Beds tor hyacinths, tulips, and other bulbs 
are benefited by a covering of two or three inches of fresh horse ma- 
nure, or litter as it comes from the stable, i)ut on just before the ground 
freezes, and raked off early in the spring. In growing bulbous roots, it 
is well to use one fifth common building sand ; as, if the soil is too close, 
the bulbs are apt to rot, or to be thrown out of the ground by the frost. 

Large grovv ing herbaceous perennials should be set deep. The depth 
at which bulbs should be planted varies somewhat according to their 
size, from two to six inches, and even eight inches for very large lilies 
and crown imperials. In sowing annuals it is impossible to lay down 
exact rules, much depending on the size of the seed. Soaking the 
seed before sowing is not generally advisable, except in the case of large, 
hard *eed, as Indian Shot, or those which are a long time in vegetating, 
as Globe Amaranthus. A great mistake is made in sowing or trans- 
planting too thick ; crowded plants never look well. One that is well 
grown will be more effective than a dozen crowded together, and give 
more and better bloom. Each plant should have room to develop its full 
proportions, and to show its foliage, often quite as beautiful as the flower, 
to advantage. TVhere herbaceous plants form too large clumps, and 
grow out of the groujid, or die in the center, they should be divided and 
reset in e^Tly spring. Watering is not recommended, but when water 
is given, it should be applied in abundance, as close to the roots as pos- 
sible, and the soil saturated. A slight surface watering is worse than 
no-n^ at all. When plants droop, a judicious shading from sunlight is 
preferable to watering. Ey a little care in planting, with an eye to a 
succession of bloom, a display of flowers can be kept up from'May to 
]S'ovember. In planting masses for effect, it is not wise to mix colors or 
even shades. Each mass should be of one color j and if of the same 
plant, uniformity of habit and bloom is secured. In ribbon borders or 
beds, the contrasts should be striking, and the bands never be allowed 
to run into each other. 

The leaves of bulbs should 7iever be cut off until they turn, yellow 5 
if removed earlier, it is at the expense of next year's flower 5 for the 
stronger the leaves are grown, the better will be the condition of the 
bulb. The flower-stalks of bulbs should be cut off as soon as the flower 
has faded. Winter protection is best given by a slight covering of lit- 
ter or coarse manure. Evergreen boughs laid over plants are excellent 
for preventing the alternate freezing and thawing so destructive in 
winter to herbaceous plants. 

After some general directions on the various modes of propagating 
plants, a list is given of the most desirable kinds, of ieasy culture, for a 
succession of flowers through the season, beginning with the modest 
snow-drop and ending with the Ohristmas-Eose, with its blooms, pure 
white and beautiful, when all around is dark and dead. 

Mr. Eand concludes his directions for the management o? ?jt flower 
garden with these remarks : 

The propagation of plants is most interesting, both in stndy and pract^ca It is 
the creation of new individuals; which, while generaUy paxtaking of the dbaraoter- 
istics of the parents in the case of seedlings, varies mo^t wonderfufly, and < nntiniifilly 
gives new sources of pleasore. 
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Ilybridiziition is one of tlio most f;iscinatiiig occiipntions. Its results somstimcs seem 
iiiinicnlous, and iho plojisiiro is ever ncvr and ever clian/^iiig. 

A garden is a constp.iit :iiii'usement ; a lia.pr,\v combiuation of Troil: .iiid ]day. A study 
and a recreation ; a source of health both lor body and mind, whence one goes forth 
stronger and better, like the fabled Antajua, having renewed his ^Lrcnglh by touching 
his mother earth. 

Giiay's School anb Field Book of Bot.iny ; consiating of Lessons in Botany," and 
"Field, Forest, and Garden Botany," bound in one volume. By Asa Gray Fivsher, 
professor of natural history in Hiirvard University. 12 mo., pp. G22. No^7 York : 
Ivison, Phinney, Blakeman &. Co., 1870. 

Tills is a new ctlition of a work tiiat for years iias been kiiov;n as a 
standard authority. It combines in one volume the Lessons in Botany/^ 
and the Field, Forest^ and Garden Botany/' forming a popular and 
comprehensive school treatise for beginners, as well as for advanced 
classes in agricultural colleges and schools. It is a useful hand-book, 
also, to assist in analyzing plants and flowers in the field-study of 
botany, either by classes or individuals. Eeginning with first principles, 
it progresses by easy steps, iTntil the student is enabled to master the 
intricacies of the science. The Field, Forest, aud Garden Botany," 
comprises popular as well as strictly scientific descriptions of the com- 
mon herbs, shrubs, and trees of the Southern as well as the Northern 
and Middle States, and all that are commonly cultivated, or planted for 
ornament, or use in fields, gardens, pleasure grounds, or in house-culture, 
including the plants ordinarily found in the conservatory. 

Keatith A.XD Home Bootc of Poultry; a iiractical and popular treatise on hens, 
turkeys, geese, and ducks : suited to the every day needs of the farmer, breeder, afid. 
fancier. 12 mo., pp. 50. Ne^ York : Pettingill, Bates & Co., 1870. 

This little book describes eight or ten of the leading kinds of poultry 
that have been brought to notice during the last twenty-five years 
which are raised for profit, and about as many that are raised by ^'fanci- 
ers,'' for variety and the embellishment of their farm-yards. Although 
at their first introduction many of the breeds were sold at fabulous 
prices, there is no doubt that the Brahmas, Cochins, Cr^ve-coeurs, Ham- 
burgs, &c., have been the means of materially improving the market- 
able quality of the old-fashioned barn-yard poultry of the country. In 
fact, these extravagantly high prices have awakened great interest in 
the subject, and have been the means of introducing the best breeds of 
Europe and Asia. While it is unnecessary to describe tlieir peculiari- 
ties, an abstract is given of the author's directions for the management 
of poultry. 

A poultry-house should be located on gravel, or diy sandy loam. 
Standing or stagnant water is always to be avoided. A southern or 
southeastern aspect is the best; and if the yard can be located on a side- 
hill, with the house crowning its topmost point, all the better. Warmth, 
dryness, and pure air are indispensable. The sides and roof of the 
house must be impervious to water; but it should be so contrived as to 
admit of thorough ventilation and easy means of cleaning it once or 
twice a week. Its size should allow about six square feet for each fowl, 
and no apartment of any house should contain more than Hfty fowls, 
unless they can be aliovred at least double this space. 

Fowls should be permitted to range at liberty a few hours daily, at 
least eight months in the year ; ijnd they requke both animal and vcig- 
etable food. The roosts must be easy of access, and bo i^ached mainly by 
steps instead of flight, and be of poles about two inches in diameter 5 
and the nests should be kept dark and so pla<;ed tl^t the hens can reaxjli 
them unperceived, and lay without fear of disturbance. Thefloor should be 
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wholly of earth, or earth and cement, and the house never without 
boxes of dry ashes, and, if possible, a stream of running water or troughs 
regularly filled with fresh water daily. 

At least once a week the whole of the surface of the yard should be turned 
over or ioOvSened with the tines of a heavy manure-fork, so that 
everything that would emit unhealthy odors may be covered or incor- 
porated with the deodorizing particles of the earth • or, still better, turn 
over a portion each day, so that the hens can have a little new space 
where they can daily find Ixesh gravel and other substances needful for 
health. Every month the whole surface, to the depth of three inches, 
should be removed, and its place supplied with fresh earth from outside. 
Ten fowls thus cared for will furnish ample manuring material for a 
small garden, wliile fifty will suffice to manure well half an acre. 

Fowls overfat, or lean, seldom loy. Eood that will keep them in the 
best working trim, as is said of an ox or horse, is the best,- and they 
should be fed at regular hours with inexorable precision, say with a 
ground mixture of oats, buckwheat, barley and corn, in the morning, 
and whole com and buckwheat at night, for three days in succession, 
and then a mixture of Indian meal one part, and boiled potatoes three 
parts for the fourth day, and so on through the year. With this, if the 
hens are shut up, they should be fed with some kind of meat, and green 
food, as grass, cabbage-leaves, beet-tops, &c., in season 5 and, to secure 
the greatest return, fresh oyster shells (pounded) each day in abundance. 
In winter the house must be kept closed, unless for an hour or two in 
the middle of a T^^arm day. 

Hens should have a separate place in or about the poultry-house, foi 
sitting purposes, as whenever one commences her incubation there is 
always an inclination among the others in the same apartment to dis- 
turb her and lay in the same nest. Hens are inclined to sit where they 
have laid, and, if removed, will sometimes leave the newly-made nest. 
Before the eggs are put under the hen every particle of old straw shordd 
be removed, the nest box thoroughly cleaned, fresh hay substituted, and 
a little sulphur sprinkled in it ; twelve eggs for the largest hens and 
nine for the smallest, will be sufficient. After the incubation has com- 
menced never -^touch the hen or the eggs; nor, what is worse, disturb 
the nest. It is as bad as digging up a kernel of corn every day to see 
if it has sprouted. Place food where it will be accessible, give free range, 
keep other fowls and marautling animals away, and let her and her eggs 
and nest alone. The chickens should appear the twenty-first day, and 
the mother knows best when to abandon her nest with her young brood. 
The best food for young chickens is a mixture of hard-boiled egg and 
coarse- ground corn meal ; or, at the outset, dry bread reduced to a proper 
form by being run through a coffee-mill. They should be fed sparingly 
every two hours, and kept dry and warm in cold weather. 

Weli-protectedandcarefully-managedhenshavebutfewailments; even 
the gapes, the most fatal disease among young chickens, is seldom known 
where the young are brooded on a dry surface and are not permitted to 
wander where they would be exposed and overcome by the cold, or by 
wet grass. Yermin must be exterminated by washing the rooms with 
lime water. 

In raising turkeys they should be jproportioned about ten or twelve 
hens to one cock. To save the trouble of watching them while seeking 
nests, prepare a yard of one-eighth of an acre for every fifteen birds, 
wherein nothing else is allowed to go. The best arrangement for a nest is 
small houses, about tly^ee feet by three, gable-shaped, and three feet high 
in the center, ifests ^should be scattered about the yard, and, if^con- 
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vcnient, i)artially liiddeu by brusli. Turkeys begin to lay in April, and 
if two or tbree incline to one nest, set another box at right angles and 
adjoining the one they covet. Take away the eggs every night, and 
place tlimi in parcels of sixteen or eighteen. Set several turkeys at 
the saiDC time, as- half a dozen liocks can be as easily cared for as one, 
and those hatched and taken o& about the same time usually run 
together ^vithout fighting. As soon as they leave the nest they should 
have a yard tvv^elve feet square for every two turkeys, by setting up 
boards, a foot wide, endwiiSe. The ipiother must be washed ^ith tobac- 
cO;jaice, and the young chickens dusted with snuff, to kill the lice ; or 
sulphur and snufl^', mixed in equal parts, sprinkled over the nest soon 
after the turkey begins to sit, and, as opportunity affords, dust the tur- 
Icey herself. The youiig ones must be fed sparingly, at intervals of an 
hour, with coarse-ground Indian meal mixed -with scalded sour milk 
curds, and fine-chopped hard-boiled eggs ; in six or eight ^eeks they 
will be able to master a whole kernel. They require watching for two 
or three weeks after being turned into the fields, lest they wander into 
heavy, wet grass and perish ; and should be driven up every night and 
shut into a stable or barn. They will soon get accustomed to coming 
home, and in due time will aspire to a roost. 

A good combination in raising geese is one gander to two or three 
geese- In winter they require little or no shelter, and by early spring 
must have access to a running stream. Each goose requires a little 
house of its own, with five or six inches of dry horse manure spread 
over the bottom, and a quantity of hay cut to two or three inches in 
length. The goslings appear in twenty-eight days, and if the spring 
grass is started, all they need is shelter from heavy, cold winds. If 
there is no grass they should have ordinary corn meal dough, and dur- 
ing the summer they should be turned into a pasture of short, tender 
grass, having a pond or running stream. An artificial pond, six feet by 
ten, its bottom covered wdth sand and pebbles, to the depth of two or 
three inches, is ample for a dozen geese or five times as many goslings, 
if the water is changed daily. 

Ducks are hardy, and will eat almost anything. They need a range, 
and must have water. Four ducks are allowed to one drake. They should 
have a lodging place separate from barn-yard fowls. They begin to lay 
early in the spring j and the period of incubation varies from twenty- 
six to thirty days. 

Haeris on the Pig: Lrccdiii^?, rearLQ<?, mauagemeiit, aud imi>rov8ment. ByJosepli 
Harris^ Moreton Farm, Kochester, New York. 12mo., 250 pp. New York: Oraug© 
Judd & Co., 1870. 

In this work the author endeavors to show that farmers can obtain 
more meat from a well-bred pig, in proportion to the food consumed, 
than from any other domestic animal. Paradoxical as it may seem, he 
asserts that consumers in our large cities are obliged to pay more for 
fiesh-meat than it is intrinsically worth, while farmers, with the excep- 
tion of those who produce beef and mutton of the very best quality, 
make nothing by raising and feeding cattle and sheep. While they re- 
ceive more for their meat than it is really worth, it has cost them more 
than they get for it. The remedy for 'this state of things will be found 
in more thorough cultivation, in growing better grasses, in keeping 
better stock, and particularly in more liberal feeding. 

A farmer who once uses a thorough-bred boar, and adopts a system 
of liberal feeding, will find that he can produce better pork, at a far less 
cost, than when he uses a common boar. The author considers it im- 
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portant to get a breed of i)igs that will eat, digest, aud assimiiatc a 
large amount of food, and gives reasons for tliis opinion, citing some ex- 
I)eriments that confirm i t. It is a great point with the author to induce 
farmers to so breed and feed their hogs that they will be in the pork- 
barrel long before they attain the age of an old-fashioned hog. 

The first step of importance in breeding pigs is the selection of a re- 
fined,, thorough-bred boar. In raising pigs for the butclier, it i,s not 
necessary that selection be liinited to any pailicular breed : but the se- 
lection must be made with reference to the points v hether the pigs are to 
be fattened and sold when a few months old for fresh. pork, or to be kept 
until they have nearly attained their growth before being flattened, and 
whether large hogs are vrauted, or smaller and finer ones at a less age. 
Much depends also upon the sovv^ to be bred from. It is an easy matter 
to find strong, vigorous sows of good size in any neighborhood where 
the Chester White or similar large breeds have been introduced. Se- 
lect the largest, thriftiest, and best-formed sows ; put them to a good, 
thorough-bred boar^ let the sow be regularly and liberally fed, without 
making her too fat. One that has been half starved all her life cannot 
l)roduce pigs of good size, and with a tendency to grow rapidly and 
mature early. The small breeds mature earlier than the large ones, 
wdiich is in itself a great advantage, as the pigs are not only ready for 
the butcher at an earlier age, but as animal life is always attended by a 
' constant transformation of tissue, every day we gain in time saves the 
amount of food necessary to supply this waste and keep up the animal 
heat. Some farmers half starve their breeding sow^e*, from a notion that 
it improves their breeding and suckling qualities, just as some dairy- 
men think a cow must be kept poor if she. is to be a good milker 5 a mis- 
take of the cause for the effect. The cow is thin because she is a good 
milker, and not a good milker because she is thin. So a good sow gets 
very thin in suckling her pigs ; but it is a great mistake to keep her tliin 
in order to make her*a good breeder and suckler. 

Ju raising improved, thorough-bred pigs, it is a great object to get a 
breed that will grow rapidly and mature early ; and the better the breed 
the more rapidly they w ill grow. A thorough-bred boar shoukl be pro- 
cured from some reliable breeder, and put to the largest and best sows 
the farmer has. A highly-refined, thorough-bred boar, at six or eight 
weeks old, can usually be bought for $20 to $25. Such a boar in a neigh- 
borhood is capable of adding $1,000 a year to the profits of the farmers 
who use him. 

Mr. Harris concludes his book -with the following summary of the 
facts and principles discussed: 

The leading breeds of English piga aie the Berkshire, Ei^sex, ana Yorkshire. The 
Essex aro entirely black the BorkahL-e are also dark-colored piga, but not so black as 
tlie Essex, and have also white spots on the head and feet. There ai'e large and smaU 
Berkshires. The Yorkshires aro white, but occasionally dark Bpots show themselves 
on the skin, whioh aro not consideretl decisive evidence that the pigs are not thorough- 
bred. There are small, medium, and large or mammoth Yorkshires. 

The Eissex, ab maturity, will dress from four hundred to four hundred and fifty 
pounds. They are the largest of the small breeds. Berkshires often exceed this weight ; 
but when such is the case, they would be classed as large Berkshires. The Prince Albert 
Suffolks are small Yorkshires. 

The leading breeds, originating in the United States, are the Cheshire^) or Jefferson 
(New York) County, the Chester Whites, or Chester (Pennsylvania) County, and the 
Magie, or Butler (Ohio) County pigs. The China-Polands, or China and Big Poiands, 
are raid to be the same breed as the Magie, or Butler County, The Illinois Swine 
Breeders' Association, at its meeting in 1870, resolved to call them the Magie breed. 
Tbey are a large, coarse breed, witli black and. Avhite and occasionally sandy spots. 
Like the Chester Whites, they will doubtless afford splendid sows for crossing with the 
Essex, Berkshire, or other relined thorough-bred boars. The Jefferson County are a 
very handsome white breed, essentially Yorkshires. 
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Pi^j;s should alwaj^g have access to frcsli water. No matter hoTtr sloppy the food is^ 
or how much dish-water is fiuTiished, they should always ho sTipplied with pure water. 
Wo arc satLshod that pi^^s often suifcr for want of it. 

Saltj sulphur, charcoal, anhes, bone-duat, or supeiphospluitc should occa«ionally he 
]jlaced where thcs pigs can fiat what they wish of them. 

Pigs will cat ht^aiis, if thoro-ugldy hoilcd; though they are not fond of them. Peas 
thoy eat with avidity, and, ^,vhen; as chciip as corn, should bo fed in proferouce, as they 
afford much the richer luauurc. Half peas aud half com, arc probably better than 
either alone. Pea.s inaho rery firm pork. 

Oil-cahe, whon fed 331 large quantities, ii'ijures the ilavor and quality of the pork, 
but we have fed .small quantities of it with decided advantage to the health and rapid 
growth of the pigs, without any apparent injury to the latd or pork. It is quite useful 
ibr breedlug-sows. It keeps the bowolis loose, and increases the quantity and quality 
of the milk. 

Bran, except in small quantiticK, is not a valuable food for fattening pigs. It is too 
bulky. But when rich, concentrated food ia given, such as corn, barley, peas, or oil- 
cake, pigs should be allowed all the bran they will eat, placed in a separate trough. 
In thia way it becomes a very useful and almost indispensable article to the pig feeder. 
It is also very useful for breeding-sows. The best roots to raise for pigs are parsnips 
and mangel-wurzel. 

The period of gestation in a sow is almost invariably sixteen weeks. In three or 
four days after pigging, a son- in good condition will generally take the boar. 13ut; as a 
rule, it is; not well to allow it. " If she passes this period, she will not take the boar 
until tile pigs are weanecl. If she fails the first time, vshc will " come round again" in ' 
from two to three weeks. * 

For mild cases of diarrlwEa, nothing is better than fresh-skimmed milk, thickened 
with wheat flour. 

Pigs should be castrated a. week or two before they are weaned. 

Nothing in the ixianagemont of pigs is more important than to provide a trough for 
the sucking pigs separate from the sow, and to commence feeding them when two or 
three weeks old. 

Many of the diseases of pigs are contagious, and the instant a pig is observed to be 
sick it sjiould be removed to a separate pen ; and it would be well to regard this sin- 
gly case of sickness as a;n indication that something is wrong in the general manage- 
ment of the pigs. Clean out the pens, scald the troughs^ scrape out all decaying mat- 
ter from under and aroimd them, sprinkle chloride of lime about the pen, or, what is 
probably better, carbolic acid. Dry earth is a cheap and excellent disinfectant. Use 
it liberally at all times. Whitewash the walls of the pens. Wash ail the inside and 
outside wood-work, troughs, planic floors, &c., with crude petroleum. It is the cheapest 
and best antiseptic yet discovered. ' ^ - 

To destroy lico, wash the pig all over with crude petroleum, and the next day give 
him a thorough washing with warm water and soap, with the free use of a scrabbing'- 
brush. 

Pigs should be provided with seratching-posts, having auger holes bored for pegs at 
different heights, to accommodate pigs of different sizes. _ 

The following description may be considered the perfection of form in a fat pig : The 
back should be nearly straight, though being arched a little from head to tail is no 
objection; the back unifornily broad and rounded across along the whole bodyj the 
touch along the back should be firm, but springy, the thinnest skin springing most ; 
the shoulders, sides, and hams should be deep perpendicularly, and in a straight line 
feom shoulder to ham ; th6 closing behind filled up ; the legs short and bone small; the 
neck short, thick, and deep ; the cheeks round and fiUed out ; the face straight, nose 
fine, eyes bright, ears pricked, and the head small in proportion to the body ; a curled 
tail is indicative of a strong back. 

The appendix contains several letters from experienced breeders in 
England, Canada, and tliis country, on the breeding and management 
of swine, 

TetK Phosphate Eocks of South Carolina, .vni>tiii3 Grisat Carolixa Mari^Bed; 
with five colored illustrations. A popularand scientific view of their origin, geological 
position, and age ; also, their chemical charactet and agricidtural value ; together 
with a historv of their discovery and development. By JrYancis S. Holmes, A. M., of 
Charleston, Soutli Carolina, late professor of geology and paleontology in the Col- 
lege of Charleston, 8vo, 87 pages. Charleston, Soitth Carohna: Holmes s Book House, 
1870. 

As the scientific chiaraeter and great value of the immense x^hosphMe 
beds of South Carolina were amply discussed in the last two annual 
reports of this Department, an abstract is now given merely of the his- 
tory of their discovery and development, and present condition. 
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Au extract from Judge Drayton's " View of Soutli Carolina," pub- 
lished in 1802, slio^vs that tjieir existence has been known for seventy 
years ; but in the state of geological science at the beginning of thi's' 
century a knowledge of their exti'emc richness in phosphate of lime 
and great importance in renovating the exhausted fields of the South( 
was wanting. Thirty years ago Professor Holmes had his attention 
attracted to the nodules or rocks scattered over the old rice-fields on 
tlie banks of the Ashley, near Charleston, that Avere generally consid- 
ered useless, and were gathered into heaps, so as not to interfere with 
cultivation. Careful study soon convinced him of their great value as 
fertilizers. The appointment of Mr. Eufhn, in 1842, to make a geologi- 
cal and agricultural survey of the State, aw^akened public attention to 
them. In 1860 Professor Shepard, api>reciating their value, urged upon 
agricultural societies the importance of utilizing them. The war of 
the rebellion soon following, the public mind was wiioUy attracted to 
its objects, and the phosphates were neglected. In 1867 Professor 
Holmes and Dr. Pratt satisfied themselves of their great value, and 
after unavailing efforts to obtain means in Charleston to develop them, 
resorted to the Korth for aid, and over $G,000,000 are now Invested by 
northern capitalists in mining the rocks and naanufacturing them into rich 
fertilizers. The business is rapidly extending, and is divided among 
about twenty companies, the largest of which has a capital of $800,000, 
and is chiefly owned in Philadelphia. As in all pioneer enterprises, 
many difficulties had to be surmounted by the first company : 

It was a new aaad xintncd field ; thousands of donars wore expended before the 
proper mode of working <^ the diggings" conld be known. Laborers were scarce, and 
the negro, miaccnstomed to snch work, acGomplislied very little toward a day's taak. 
The best time for mining was during the sumnicr or dry season of the year, when the 
white laborer could not withstand the chills and fever of the season ; in a word, difft- 
culties and opi)ositioii aroso every day and in every form. Wliero the company ex- 
pected to keep employed one thoustmd laborers, thirty conld not bo placed. The thing 
conld not he done in a. day ; time waa reqnircd to develop and work ont the problem. 
And perhaps it was -well j for had very great quantities of the raw material been sud- 
denly put npoa the market, a suhstanco new^ and untried, no one can tell what would 
have been the result. Time Avas required for the manufacturers of fertilizers to test 
the new material. But now that tbey have done so at the North, East, South, and 
West, in England, Scotland, Ireland, Germany, France, and Spain, tlio demand for the 
raw material has increased twenty-fold. 

A^^^ALS OF Bke-Culturis, for 1870: A Bee-Kceper^s Year Book. D, L. Adair, editor, 
Hawesville, Kentucky. With communications from the best apiaa-ians and natu- 
ralists. 12mo.; <34 pages. Louisville, Kentucky : C. Y. Duncan, printer, 1870. 
There are now five monthly journals published in this country 
exclusively devoted to the management of bees, showing an extraor- 
dinary increase of interest in this subject within a few years. Many 
improvements have been made in the construction of hives, and new 
breeds of bees introduced, of which the Italian seems to stand highest 
m repute. Besides tbe preceding journalSj Mr. Adair publishes annuallv 
a little volume fiUed with original articles on this subject by distin- 
pished apiarians and naturalists, as well as translations from European 
beo journals. The present volume has about thirty articles on <*The 
principles of bee-keeping f "The value of the honey-bee in agriculture f 
Women as bee-keepers "The bee-moth-j" ''Artificial swarming:'^ 
'Alsike clover;" "Proceedings at tlie sixteen tli anniversary of bee- 
keepers at Nuremberg, Germany, last year,'^ (in the environs'of whicli 
apiarians have more than three thousand hives) ; European bee- 
culture," &c. From tlie valuable contribution of Dr. Packard, on the 
value of the honey-bee in agriculture, wo make the following extracts: 
,f,P^ T^?*^ ^^^ ^^ tlis ^e© t onr. readers may ask. Tho answer v/ill rocnr to but few. 
-ne grand use m nature of the heeia the securing to tho farmer or frnit-raiser a 
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good crop, and the permanence of the best varieties of fruit. Gardeners have 
always known that Ijees fertiJisse sfiuash, melon, and. cucnmber flowers, by con- 
veying the pollen from one plant to another, thus insuring not only the complete 
fertilization of the seed by the male poUm and improving the fmit, but actually 
causing tlie production of more s<iuashc8, melons, and cucumbers, by causing 
certain fiowers to set that otherwise would have dropped to the ground sterile and 
useless. This has been ])roved by fertilizing the flowers by hand ; a very large, indeed 
an unnaturally abundant crop being thuw obtained. It has been noticed by a few, 
though the many liave not appreciated the fact, that fruit trees ai'o more productive 
when a swarai of be<5S is placed among them, for when the bees have been removed by 
disease or other means, the fruit crop has diminished. 

In answer to the fjucatiou whether bees arc in any way injurious to finiit or lessen 
the quality or fjuantity, I would reply that all the evidence given by botanists and 
zoologists, who have specially studied this subject, shows that bees improve the quality 
and tend to increase th(i (jiiaiitity of the fruit. They aid in the fertilization of flowers, 
thus preventing the occurrence of sterile flowers, and, by more thoroughly fertilizing 
flowers already perfect, render the production of sound and well-developed fruit more 
sure. Many botanists think if it were not for bees and other insects, (such as certain 
two-winged flies, moths, wasps, &c.,) many plants would not fruit at all. * * * 
It is alleged that bees do injury in some way by extracting the honey from flowers. 
What is the use in nature of honey ? The best observers will tell yon that it is secreted 
by the plant for the very purpose of attracting bees to the flower ; otherwise it is of no 
use to the flower or fruit. 

At the Apiarian General Convention, held at Stuttgardt, in Wnrtemberg, in Septem- 
ber, 1858, tne subject of honey-yielding crops being under discussion, the celebrated 
pomologist, Professor Lucas, one of the directors of the Hohenheim Institute, alluding 
to the prejudice that the bee injures the fruit by its visits to the flowers, said : " Of 
more importance, however, is the improved management of our fruit trees. Here the 
interests of the horticulturist and the bee-keeper combine and run parallel. A j udicious 
pruning of our fruit will cause them to blossom more freely and yield honey more 
plentifully. I would urge attention to this on those more particularly who are both 
fruit-growers and bee-keepers. A careful and observant bee-keeper at Potsdam writes 
to me tliat his trace yield deddedly larger o-ops since he has cstaUislied an ajpi<try in his 
orchardf and the annual crop ia now more certain and regular ilian he/ore, though Ms trees 
had always received due attention/' 

Some years ago, a wealthy lady in Grormany established a green-house, at considera- 
ble cost, and stocked it with a great variety of choice native and exotic fruit trees, 
expecting in due time to liave remuneratmg crops. Time passed, and annually there 
was a superabundance of blossoms, with only very little fruit. Various plans were 
devised and adopted to bring the trees to boariug:, but without success, till it wa« 
suggested that the blossoms needed fertilization, arid that by means of the bees the 
needed work could be efiected. A hive of honey-gatherers was intraduced next season ; 
the remedy was eff"ectual ; there was no longer any difficulty in producing crops there. 
The bees distributed the pollen, and the setting of the fruit followed naturally. 

Mi\ A. J. Cook, secretary of the Michigan Bee-Keepers' Association, 
recommends placing the hives in a grove or orcliard, about four inches 
from the ground, the stand projecting some distance in front, with an 
inclining board reaching from this to the ground. If the hive is placed 
ten to twenty feet high, as it sometimes iSj the heavily-laden bee, when 
"homeward bound'^ in a high wind, cannot so readily reach it, and is 
more exposed to the king-bird, which darts from its perch on the tree 
with unerring certainty on the baffled bees. Mr. J. H. Townley, of Michi- 
gan, states that the general culture of the Alsike clover, distributed by 
the Department of Agriculture, which combines the good qualities of 
the red clover for hay and pasture with those of white clover for bees, 
will add immensely to the product of honey. GPhis plant delights in a 
moist, rich soil, and shows very strikingly the beneficial effects of 
plaster. 

1. The Amebicax AGiacx7LTUR.-^L An-nttal, for 1871. A farmer's year-book, exhibiting 
progress in agricultural theory and practice, and a guide to present and future la- 
hoi's. Illustrated. 1-3 mo., pp. 152. New York: Orange Judd& Co. 

2. Thk Amekicax HoHTlcULTmiAL Annu.vl, for 187 L A year-book of horticultural pro- 
r^rese tor 1;he professional and amateur gardener, fruit-grower, and florist. Illustriitt^d. 
12 mo., j>p. 152. New York : Orange Judd <fc Co, 

These little works are handsomely printed and illustrated and filled 
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with valuable original articles by exi)eriencecl writers. The leading arti- 
cles in the former are upon agricultural inf-entions and novelties, de- 
scribing the different labor-saving machines and implements brought into 
notice the past year; the progress of fish-culture; notes upon dairy mat- 
ters; upon the diseases of cattle, horses, and poultry; leguminous 
l^iants ; mutton sheep ; besides numerous useful tables. 

In the retrospect of tlae year it is stated that ^'cooperation among 
farmers'has extended trom the cheese dairies of Central New York over 
a large part of that State and westward into Ohio, Indiana, Illinois, and 
other western and interior States. Not only have cheese factories been 
on the increase, but in other matters farmers are slowly learning the 
advantages to be derived from a similar course of cooperation. Along 
the Housatonic Eailroad a milk association oifers unusual facilities for 
farmers to get a good price for their milk. Butter dairies or creameries 
are springing up in various parts of New England, and similar coopera- 
tion will obtain in regard to other farm products, making the farmers 
less dependent upon middlemen.'' The receipts of cheese at New York 
in 1870 show an increase of 43,000 boxes as compared with 1869, and 
the exports were more than 4,000,000 pounds in excess of the previous 
year. A patent style of square cheeses, of various sizes up to thirty 
pounds' weight, has been introduced into Otsego County, New York. 
The most desirable form is ten inches long and five square, weighing 
nine to ten pounds, and it is thought this form has some advantages in 
manufacture, packing, and preservation. 

In fish culture a very substantial increase is noted, alth^)ugh not yet 
^sufficient to affect the fish markets. It requires four or five years for 
shad or salmon to reach their best condition. Thus far it has only been 
attempted to sow the seed, and to derbonstrate, in a limited way, the 
economy of stocking barren streams with fish. These efforts have been 
attended with so much success that men best acquainted with the results 
are entirely confident of the future of fish culture, and are willinff to 
embark their capital in fish-hatching houses, in dams, and leases of ponds 
and streams. The legislatures of all the Nev/ England and Middle 
States have voted liberal appropriations and appointed fish commis- 
sioners to manage this new fhdustry. Millions of ova of salmon, shad, 
l)lack-bass, white-fish, trout, &c., have been placed in the rivers and ponds 
of the Northern States. In 18C7 some millions of shad-spawn were placed 
in the Connecticut River, and in 1870 the catch was without parallel in 
late years, upward of 30,000 being taken last spring. At Holyoke, 450 
were taken at one haul. The results are so satisfactory that upwards ot 
50,000,000 of fry have been placed in the Connecticut, at an expense ot 
only $500 to the State ; seventeen ponds in Connecticut have also been 
stocked with black-bass by the State, besides a large number by private 
enterprise. Numerous ponds and streams, farther north^ are being 
stocked with trout. 

Di\ Hexamer thinks the severe drought of i8o0 and 1870 produced 
the beneficial result upon the potato crop of nearly exterminating the 
potato disease or rot, which was so destructive during several preced- 
ing years. Nearly all varieties grown in 1870 have kept well, and are of 
better quality than usual. The Early Eose has become the great favorite 
and fully sustains its reputation. 

The Horticnltural Annual is of a character similar to the Agricultural 
Annual, comprising articles on orange cultiu^e in Florida, on dwarfs, 
on conifers, on raising nursery trees from^eeds, with notes on new fruits 
and the truit crop of the yea,r, as well as the new vegetables, roses, and 
other.flowering plhnts that have been tested. 
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Both of these works are closed with a farmerfe' directory of all the 
leading nurserymen, florists, seedsmen, and dealers in farmers' and 
gardeners' materials. 

The Prairie Fapjvier Annual, for 1871, containing valuable information for western 
farmers, fruit-growers, and housewives, including a list of implement manufacturers 
and dealers, seedsmen, nurserymen, stock-breeders, &c. With illustmtions. 18 mo., 
pp.144. Chicago, 1871. Prairie Farmer Company, print. 

This is one of the useful books of the day, neatly and compactly 
printed and illustrated, and filled with practical information for farmers 
and housekeepers, and sold, withal, at a price bringing it within the nieans 
of every one. Its leading articles are on homes for the people, with 
plans, elevations, and estimates for building farmers' dwellings of differ- 
ent styles and sizes, costing from $500 to $2,000, with specifications for 
materials; on the management of lawns, ferneries, and kitchen-gardens; 
on strawberry culture ; raising trees from seed; testing milk in cheese 
factories ; raising calves ; raising colts for the farm and road ; breeding 
and fattening swine; poultry and poultry-houses; transplanting large 
trees; canning fruits; and various articles on household economy; 
besides a directory of aU the principal nurserymen, seedsmen, manufac- 
turers of agricultural implements, and stock-breeders and dealers in the 
United States, with various national and State statistics, &e. 

To make a first-class lawn, Mr. Meehan says : 

The ground should be heavily manured and plowed deep ; grass holds on greener in 
a dry time when the soil is rich ; and it is the beauty of a lawn to be always green. 
Frequent mowing gives a chance to the grass to keep green, which it does not get when ^ 
it is seldom cut. This is owing to a law in vegetable physiology, that the length of 
the roots depends n^on the growth of the tops. For instance, if we let grass grow 
eighteen inches, the roots may go down twelve; but if we never permit the gras* to 
grow beyond nine, the roots wiU not penetrate six. Of course the roots absorb moisture 
from the soil. If the roots ai*e not there, more moisture is held in reserve ; and as 
the surface dries, the moisture below comes up to the place v/hero it is wanted. A 
closely-mown lawn is a perpetual mulch, keeping the earth cool and moist below. Few 
will believe this unless they try it with a thermometer.^ An annual light dressing of 
salt is good to keep a lawn green in a dry time. If there is much extent of lawn, a 
hand-mower, costing about $35, is an excellent thing. With a few hours' work — say 
every two weeks — the lawn will acquire and retain a fine carpety look. As to the kinds 
of grass to grow, beware, above aU, of lawn mixtilres, whicl\ are much like patent 
medicines that contain about two cents' worth of good at tAvo dollars' expense. Ken- 
tucky blue-grass {Poa pratensis) makes an excellent lawn; so does red- top, (J ^ros^is 
vulgaris.) Eye-grass {Lolium perenne) will not stand very close cutting in our climate. 

Mr. Arthur Bryant, in view of the rapidly-increasing demand for lumber 
in the West, recommends that on every farm of forty acres or more, at 
least ojie-fifth should be set apart for timber. Lands for this purpose 
should be deeply plowed and rendered quite mellow. The seeds of the 
ash, oak, hickory, and tulip ripen in the fail, and should be then gathered, 
mixed with slightly-moist sand, and kept till spring in boxes, in a cool 
place, where they wiil be safe from rats and mice, and then be sown in 
beds or drills. Oaks, chestnuts, and beeches had better be planted 
where they are to remain, as they do not transplant well. The ash is a 
most valuable timber. In two years, and sometimes in one, the plants 
will be large enough to set out in rows, four feet apart, and two feet distant 
in the rows ; these transplant easily. The seeds of both the silver and 
the red maple^ and also of the elm, ripen in the latter part of May, and 
should be sown immediately ; those of the other maples ripen in the fall, 
and should be preserved and managed like the ash, &c. The sugar and 
black maples grow slowly at first, and should remain for two or three 
years in the seed l?ed. The tuRp tree should be planted in the spring 
and transplanted when two years old. It is a desirable tree, and 
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Downiiig: say« that in' Europe it is considered the most beautiful of all 
American shade trees. Coniferous trees, as the spruce^ larch, and pine, 
require more care and skill, and it is cheaper for a novice to buy the 
seedlings from profeissional growers .than to try to raise them from seed. 
They can bo purchased at cheap rates when twelve to eighteen inches 
high. He adds : 

The sides of ravines, river blulia, and hills too sLeey ibr cultiviiLiou may be phmted 
with nuts, acorns, or young trees, v^^ith a garden-trowel or spade. The European 
larch is well suite<l to such situations. TJiousands of farms Include more or less land 
of this description, of little value for any other purpose than growing wood. Vegetation 
in such localities is usually thin, and young trees will thrive better without cultivation 
than on level lands. Bushes and rank weeds likely to interfere with their gro^,vth 
should be kept down. Farm stock must be carefully excluded from timber plantations. 
Not only so, but they should not be permitted to range in any woodland intended to 
be permanent. Under a persistent cou.rse of i^asturago a forest will die out, w^hilo with 
proper care it w ill reproduce itself in all time. 
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York City. Monthly, $1 per annum. H. A. King & Co., publishers; 
Homer A. King, Ellen S. Tupper, acd I. Y. Mapes, editors. 

BoNHAJ.i's Eural Messenger, Chicago, Illincris. Monthly, $1 50 
per annum. Jeriah Bonham, publisher and editor. 

Boston Cultivator, Boston, Massachusetts. Weekly, $2 50 per 
annum. Otis Brewer, publisher and editor. 

California Farimer, San Francisco, California. Weekly, $5 per 
annum. Warren and Co., publishers ; Col. Warren, editor. 

California Horticulturist and Floral Magazine, San Fran- 
cisco, California. Monthly, $4 per annum. F. A. Miller & Co., pub- 
lishers. 

Carolina Farmer, Wilmingi^on, jSTorth Carolina. Weekly, S3 per 
annum. William H. Bernard, publisher and editor; Eobert it. Bryan, 
associate editor. 
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Central Union Aorigulturist and Missouri Yalley Farmer, 
Omalia, Nebraska. Jeremiah Behm, publisher and editor. 

Chautauqua FarimeRj Forestville, New York. Weekly, $1 50 -p^ 
annum. Parker and Russell, publishers; A. G. Parker, editor. 

Colman's Bural World, St. Louis, Missouri. Weekly, $2 per an- 
num, i:^"orman J. Colman, publisher and editor; William Muir and 0. 
W. Murtfeldt, associate ediiors. 

Cultivator ANb Country Gentleman, Albany, i^ew York. 
Weekly, $2 50 per annum. •Luther Tucker and Son, publishers and 
editors ; J. J. Thomas, associate editor. 

Deitz's Experisiental Farm, Stock, and Poultry Journal, 
Ohambersburg, Pennsylvania. Monthly, $1 50 per annum. George A. 
Deitz, publisher. 

Farm and Garden, Clinton, South Carolina. Monthly, llper annum. 
J. K. Jacobs & Co., publishers. 

Farmer and Artisan, Athens, Georgia. Weekly, $3 per annum, 
S, A. Atkinson, publisher; Daniel Lee, editor. 

Farmer and Gardener, Augusta, Georgia. Semi-monthly, $1 per 
annum. E. H. Gray, publisher ; P. J. Berckmans, horticultural editor. 

Farmers' Gazette and Industrial Index, Eichmond, Virginia, 
Monthly, $1 per annum. S. Bassett French, publisher and editor. 

Farmers' Ilo:^m Journal, Lexington, Kentucky. Weekly, $3 per 
annum, H. T. Duncan, jr., and Hart Gibson, pubhshers and editors. 

Farmers' Union, Minneapolis, Minnesota. Monthly, $1 per annum* 
J. H. Stevens, iDublisher and editor; D. A. Kobertson, F. D. Carson, 
W. A. Nimocks, associate editors. 

Fbuit Grower, Gilman, Elinois. Monthly, 50 cents per annum. 
Edward Eumley, publisEer. 

Gardener's Monthly, Philadelphia, Pennsylvania. Monthly, $2 per 
annum, Brinckloe and Marot, publishers ; Thomas Meehan, editor. 

Georgia Farm Journal, Madison, Georgia. Weekly, $3 per annum. 
J. F, Shecut, publisher and editor. 

Germaktown TELEaRAPH, Germautowu, Pennsylvania. Weekly, 
$2 50 per annum. Philip B. Freas, publisher and editor. 

GiRAPE OULTURIST, St. Louis, Missouri. Monthly, $2 per annum. 
George Husmann, editor. 

Hearth and Home, !New York City. Weekly-, $3 per annum. 
Grange Judd & Co., publishers. 

Home, Farm, and Orchard, jSTewburgh, ^fcw York. Weekly, $1 
per annum, A. A, Bensel, publisher and editor. ^ 

HORTICULTURIBT, ISTew York City. . Monthly, $2 50 per annum. 
Henry T. Williams, publisher and editor. 

Illustrated Journal of Agriculture, St. Louis, Missouri, 
Monthly, $1 oO per annum, AVolcott and Marmaduke, publishers; Vin- 
cent Marmadukeand John S. Marmaduke, editors, 

Iowa Homestead and Western Farm Journal, Des Moines, 
Iowa. Weekly, |3 per annum. Mills & Co. and W. D. Wilson, pub- 
lishers j W, D,' Wilson, editor. 

Kansas Farhsier, LeaTenwortb, Kansas. 81 per annum. T. 
Anthony, publisher and editor. 

LrvE-STOOK . JoxmNAL, Buffalo, Kew York. Monthly, $1 50 per an- 
num. Henry CVspiinger & Co., proprietors 5 George A. Martin, publisher 
and editor. 

Maine Farmer, Augusta, Maine. Weekly, $3 per annum. Homer 
and Badger, publiBher^ I S, L. Boardman, ^gditor. 
35 A 
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Maryland Farmer, Baltimore, Maryland. Monthly, $1 50 per an- 
num. S. Sands Mills & Co., publishers. 

Massachusetts Ploughiman, Boston, Massachusetts. Weekly, 
$2 50 per annum. George Noyes, publisher. 

MicniGAN Farmer and State Journal of ACtRigulture, Detroit, 
Michigan. Weekly, $2 per annum. Johnstone and Gibbons, pub- 
lishers ; E. F. Johnstone, editor. 

Middle Georgia Far^mer, Augusta, Georgia. Monthly. Central 
Georgia Real Estate Agency, publishers ; J. Howard Brown, editor. 

Mirror and Farmer, Manchester, New Hampshire. Vfoekly, $2 
per annum. John B. Clarke, publisher and editor. 

Mississippi Agriculturist, Meridian, Mississippi. Monthly, $1 
per annum. John H. Milker, publisher and editor. 

Model Farmer, Corinth, Mississippi. Monthly, $1 50 per annum. 
Barr & Thompson, publishers; J. F. Thompson, editor. 

Moore's Rural New Yorker, New York City, and Eochester, New- 
York. Weekly, $3 per annum. D. D. T. Moore, publisher and conduct- 
ing editor ; Charles D. Bragdon and Andrew S. Fuller, associate editors. 

National Bee Journal, Indianapolis, Indiana. ' Monthly, $1 per 
annum. N. C. Mitchell, publisher. 

National Farmer and Horticultural Eegister, Philadelphia, 
Pennsylvania. Weekly, $1 per annum, Brinckloe & Marot, publishers ; 
W. G. Brinckloe, editor. 

National Live-stock Journal, Chicago, Illinois. Monthly, $2 per 
annum. Geo. W. Eust & Co., publishers; John P. Eeynolds, editor; J. 
H. Sanders, associate editor. 

New England Farmer, Boston, Massachusetts. Monthly, $1 50 per 
annum. E. P. Eaton & Co., publishers ; Simon BroTrn and S. Fletcher, 
editors. 

New England Farmer, Boston, Massachusetts. Weekly, S2 50 per 
annum. E. P. Eaton & Co., publishers ; Simon Brown, agricultural 
editor; S. Fletcher, assistant editor; Eussell P. Eaton, general editor. 

New England Homestead, Springfield, Massachusetts. Weekly, 
$2 50 per annum. Henry M. Burt & Co., publishers and editors; A. P. 
Peck, associate editor. 

Northern Farmer, Janesville, Wisconsin. Weekly, $1 50 per an- 
num. O. F. Stafford, editor. " " 

Northwestern Farmer, Indianaf)olis, Indiana. Monthly, $1 per 
annum. T. A. Bland, publisher and editor. 

Ohio Farimer, Cleveland, Ohio. Weekly, §2 per annum. G. E. 
Blakeley, publisher and editor. 

Our Home Journal, New Orleans, Louisiana. Weekly, $3 per an- 
num. James H. Hummell, publisher. 

Pacific Rural Press, San Francisco, California. Weekly, $4 per 
annum. Dewey & Co., publishers; W. B. Ewer, principal editor. 

Plantation, (The,) Atlanta, Georgia. Weekly, $3 per annum. T. 
C. Howard, editor; R. A. Alston, assistant and corresponding editor. 

Pioneer Farmer, Sioux City, Iowa. Monthly $1 50 per annum. 
A. L. North up, published editor. 

Pleasant Valley Fkuit and W^ine Reporter, Hammondsport, 
Ncvv^ York. Semi-monthly, $1 per annum. A. L. Uuderhill, publisher 
and editor ; Dr. E. Van Keuren, T. M. Youngiove, and Mrs. B. Bennett, 
asso(iiate editors. 

I'UACTiGAL Farmer, Philadelphia, Pennsylvania. Monthly, $1 50 
per annum. Paschall Morris & Co., publishers : Paschall Morris, ed- 
itor. 
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Feacticax Plantee, Memphis^ Tennessee. Montklyy $X 50 per an- 
Qiim. G-eo. W. Giffc, editor. 

Prairie Farmer, Chicago, Illinois. Weekly, 82 per annnm. I*rai- 
rie Fariner Oompaiiv, fniV)lisbers ; Henry D. Emery, editor, assisted by 
W. W. Corbett, H. T. Thomas, Hodney Welch, aiid Dr. E. S. Hull. 

Eeconstructeb Farmer, Tarboro', North Carolina. Monthly, $3 
per aiHium. JameB R. Thigpeii^ publisher aad editor. 

Rock River Farmer, Ifeon, Illinois.. Monthly. W. M. Kennedy, 
publisher; W. H, Van Epps, editor. 

Rural America^\ N ew York City. W^eekly, S2 50. per anDum, T. 
B. Miner & Co., New Kmnswick, New Jersey, publishei'S and editors. 

Rural Carolinian, Charleston, South Carolina. Monthly,. S2 per 
annnm. Walker, Kvans & Cogswell, and D. Wyatt Aiken, xmblishers; 
D. H. Jacques, editor. 

RuRALiST and Ohio Valley Cultivator, Cincinnati, Ohio. Month- 
ly, $1 per attnnm. J. S. Sbeppard & Co., publishers ; J. S. Sheppard, 
3ditor. 

Rural Messenger, Petersburg, Virginia. Weekly, $2 per annum. 
Ege, Bozel & Rogt^Ks, iniblishers j Thornas S. Pleasants, editor. 

Rural Southerner, Atlanta and Augusta, Georgia. Monthly, $1 
3er annum. Samuel A. Echols, publisher and editor ; Andrew J, Beck, 
issociate editor. 

Rural South Land, New Orleans, Louisiana. Vv^eekly, $3 per an- 
inm. The South Land Company, publishers ; E. F. Russell, editor. 

Small Fruit Recorder akd Cabbage Gardener, Pahnyva, New 
iTork. Monthly, $1 per annum. A. M. Purdy, publisher and editor. 

Sorgo Journal and Farm Machinist, Cincinnati^ Ohio. Quar- 
lerly, 50 cents per annum. Sorgo Journal Company, publishero; Wil- 
iam Clough, editor. 

Southern Cultivator, Alhena, Georgia. Monthly, $2 per annum. 
Villiam <& W.- L. Jones, publishers and editors. 

Southern Farmer, Meui})his, Tennessee. Monthly, $2 per annum, 
L W. Phillips & Co., publishers; Dr. M. W. Philli})s, editor-in-chief. 

Southern Farm and Home, Macon, Georgia. iVIonthly, S2 i>er an 
lum, J. W. Burke & Co., i)ublishers ; Wiiliam M. Browne, editor. 

Southern Field and Factory, Jackson, Mississippi. Monthly, $2 
>er annum. Wall & Rafter, publishers and editors. 

Southern Planter and Farmer, Richmond, Virginia. Monthly, 
'2 per annnm. Ferguson & Rady, publishers James T. Johnson and 
ohn M. Allan, managing editors. 

Southern Time's and Planter, Sparta, Georgia. Weekly, $2 50 
6r annum. Harrison Brothers, publishers; B. H. Sansett, editor, 

SwASEY's Southern Gardener, Tangipahoa, Louisiana, Monthly, 
2 per annum. H. A. Swasey, publisher and eilitor. 

Tennessee Agriculturist, McMinn^ille, Tennessee. Weekly, $2 
er Anum. J. F. & D. F. Wallace, publishers. 

Tilton's Journal of Horticulture, Boston, Massachusetts* 
lonthly, $1 50 per annum. J. E. Tjlton & Co., publishers. 

Vermont Farmer, Newport, Vermont, Weekly, $1 per annum, 
:oyal Cumrnings, proprietor; T. H. Hoskins, M. D., editor. 

Vermont Record and Farmer, Brattleboro', Vermont. Weekly, 
2 per annum. F. D. Cobleigh, publisher and editor. 

Western Agriculturist, Qufncy, Illinois. Monthly, 75 cents per 
anum. T. Butterworth, publisher. 

Western Farmer, Madison, Wisconsin. Weekly, $2 per annum,. 
K M. & G. E. Morrow, publishers and editors. 
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Western Pomglogist, Des Uloines, Iowa, and Leaveuwortb, Kan- 
sas. Monthly, Si 50 per annum. Mark Miller, Des Moines, publisher 
and editor. 

Western RuRiX, Chicago, Illiuois, and Detroit, Michigan. Weekly, 
$2 per aunum. H. jiv. F. Lewis, publisher and editor; T. Glenn, 
Chicago, and Edward Mason, Detroit, Michigan, associate editors. 

Western Ruralist, Louisville, Kentucky. Monthly, 81 per an- 
num, H. M. McCarty, publisher j Lawrence Young, editor. 

Willamette Farmer, Salem, Oregon. Weekly, $2 50 per annum. 
A. L. Stinson, publisher; Simeon Francis, editor. 

Workings Farmer, New York City. 3Ionthly, $1 50 per annum. 
William L. Allison, publisher and editor. 



AGRICULTURAL RESOURCES OF WOMING 
' TERRITORY. 

This Territory is situated between tbe forty-first and forty-lifth paral- 
lels of latitude, and the one hundred and fourth and oho hundred and 
eleventh meridians of west longitude, and contains an area of 97,883 
square miles. 

Although lying immediately north, of and contiguous to Colorado, and 
like it stretching across the gxeat di^dde of the liocky Mountains, in the 
chsiracter of its mountains and plains it is very different from that Ter- 
ritory, 

The mountaius of Colorado are grouped in a rather compact series of 
ranges on one side, and its plains lie in one body on the otlier, and are 
of a uniform character; while the mountains of Wyoming are scattered 
in isolated ranges and irregular groups, and the plains are detached 
areas, unsymmetrical in form and differing in character. 

The divide between the waters of the Atlantic and Pacific starting 
frdm the northwest corner of jS''orth Park and running northwest by 
Bridger's Pass and Creston Station, crosses the comparatively low coun- 
try to South Pass, whence it follows the Wind Kiver Mountains to 
Mount Madison, where it leaves the Territory, passing out of its west- 
em border about 30' south of its northwest corner. It divides the Ter- 
ritory into two unequal parts, the eastern part embracing about three- 
fourths of the entile area, the western i)art one-fourth. The greater 
liprtiott of the eastern division is drained by the IN'orth Platte and the 
tributaries of the Yellowstone, while the western division U drained by 
Green River and its tributaries. 

The arable tracts of this Territory, corresponding with: its general 
features, are found in detached areas extremely varied in size and char- 
acter, the extent of irrigable land being limited sometimes only by the 
supply of water, while in others, though the supply ofmter is ample, the 
extent of level land is very limited. 

There is in Colora<lo no spot that can be called an absolute desert; on 
the other hand, there are few if any spots which wear heavy compact 
swards of green grass, the tuft and bunch being the characteristic growtli 
of the plains ; but in Wyoming not onlv the mean but the extremes are 
to be found. 

The chief ai'able tracts, which as a matter of course depend upon the 
water supply and drainage, are to be found in the following areas, named 
as a gemeral thing from the streams by which they are intersected : The 
Layamie Plains, the Sweetwater Section, and Eastern Plains, all ^r^hied 
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hy tiie J^Tortli Platte and its tributaries; the Wind liiver or Big Horn 
District ; the Powder Eiver country, and the Green Hiver District* All 
of these divisions, except that drained by Green Biver, lie on the east 
side of the main divide of the Bocky Mountain range. 

The district drained by the Iforth Platte amounts to about 22,000 
>square miles, and embraces nearly one fourth of the Territory, and, with 
the exception of a few small sections, it includes the most desirable por- 
tions, aiid the fjreater part of the arable land. This district is not only 
very irregular iii its outline, but it bears the same varied and irregular 
•character interiorly. The mighty convulsive force which heaved uj) 
these vast Rocky Mountain ranges seems here to have scattered the 
hills and mountains in wild confusion. In the eastern portion, sfa-etch- 
ing north and south, is a range of rough and lofty mountains which^ at 
its northern extremity, is rent into fragments and scattered in decreas- 
ing peaks and ridges to the northwest. Along the southern border, 
tuimng in nearly every direction of the compass, are loftv ranges, whose 
summits wear crowns of perennial snow. Westward*' the mountain 
ranges, trending northwest, sink beneath the immense deposit of local 
drift which here covers the mighty chasm ; but they show themselves 
farther north in the granite peaks which, like islands, shoot up ft-om the 
Sweetwater Plains, and farther on they emerge in the Wind Eiver 
range. Between these irregular surroundings lie the broad Laramie 
Plains, which might appropriately be called the Great Park of Wyoming. 

The plains east of the Blaek Hills slope toward the Missouri Eiver, 
while the area 'lying west of them, a^ shown by the course of streams 
and also by the barometer, slope north and east, sending the waters of 
its streams through the northeast angle of the district. The average 
level of this entire portion is liigher than that of either of the others 
east of the divide, the western portion being on an average about 6,500 
feet above the level of the sea. The difference of level between South 
Pass and the mouth of the Sweetwater is about l,f)00;feet. The area 
east of the mountains varies from 4,400 to 6,000 feet above the level of 
the sea. On aecount of its altitude and the direction and force of its 
atmospheric currents, the temperature of this district is lower than that 
of the others east of the divide, within the bounds under consideration. 
As a general rule only such products as are adapted to a cold climate 
and short seasons can be raised to any advantage ; yet it is important 
to know that a mining section can produce the principal cereals, as 
Avheat, oats, and barley, and the more useful vegetables, in quantities 
sufficient to supply its own wants 5 and also to know something in re- 
gard to tlie locality and extent of its arable lands. A fcTf^ acres of pro- 
ductive soil in the vicinity of a rich mine will often yield a greater 
proiit than a large farm in Ohio or Illinois. 

It is difficult to give any very reliable estimate of the land suscepti- 
ble of cultivation in this district, as much of it is in small bodies of irreg- 
ular shape. By prosier efforts at least 2,600 square miles, or 1,600,000 
acres, can be brought under cultivation. This may be thought 
an exaggerated estimate, when we take into consideration the large 
proportion of the area occupied by mountains, the barren tract south 
of the Sweetwater, and the deficiency in the supply of water ca I3ie 
plains east of the Black Hills ; but when more effectual means of hus- 
banding the water are adopted, as by tapping the streams near their 
exit from the mountains and keei)ing it above the surface by forming 
reservoirs, &c., the supply will be found greater than is at present sup- 
posed, and the estimate given, instead of being too large, may prove too 
small. 
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This section in bounded on tlic east mid nortiieast by the Black 
IlilLS; on. the west by the West Eattlesnake Hills, and on tlio Hontli- 
wcst by the Medicine Bow Moimtains. It is somewhat quadran- 
gular in shape, its average length from Koutheast to northwest being 
about iiinety miles, and average width from imrthenst to sonthwest 
about •seventy-five miles, containing (exclusive^ of the surrounding 
mouii tains) a surface area of about nix thousand seven hundred and 
iifty sc|uarc miles, or nearly 4,500,000 acres. It is drained chiefly by 
the' Medicine Bow and Laramie Elvers and their tributaries, both 
affluents of the Korth Platte, which also traverses the extreme border. 
The Laramie, rising in the mountains at the southeast angle, flows along 
the eastern side to the northeast angle of the section, where it breaks 
through the Black Hills, and joins the North Platte in the eastern plains. 
The Medicine Bow, receiving'affiuents from each side, the principal ones 
coming from the south, fl.o\\\s through the Avestern ]iart of the section, 
and joins the Korth Platte on the western border. The North Platte 
makes its exit at the northwest angle of the plains, where, bursting through 
the mountains, it bends eastward. The surface varies considerably 
in eharact^jr and elevation, some of it presenting beautiful meadow ex- 
panses, while other portions are rolling and hilly, and but sparsely 
covered with vegetation. The average elevation of these plains is about 
G,£!00 feet above the levePof the sea, but the height varies as much as 
IjTOO feet, counting from the water levels. As most 'of the streams 
^^otd aix ample supply of water during the irrigating season, their 
volume and fall become importaart items in estimating the amount of 
land wiiich may be brouglit under cultivation, and it is therefore a 
n)atter of regret that we have not more accurate information on these 
points in regard to the larger streams throughout this region. 

The North Platte, at the railroad crossing, has an elevation of 6,477 
feet, and at the mouth of. the Sweetwater 6,000 feet, above the level of 
the sea, showing a fall in this distance of about 480 feet, or 7 feet to the 
mile. Medicine Bow Elver at Medicine Bow station has an elevation 
of 6,698 feet, and at its junction with the Platte about 6,300 feet, a dif- 
ference of nearly 400 feet, or about 8 feet to the mile. Laramie Eiver 
at Laramie City is 7,123 feet above the level of the sea, and at the point 
where it enters the Black Hills about 5,400 feet, a difierence of over 
1,700 feet, giving the very r^pid fall of 18 feet to the mile. These 
figures develop the important fact that not only the bottoms, but also 
the upper levels, excej)t where they are very high, can be irrigated, 
which iWt must increase the estimate of the tillable lands of the section to 
an amount considerably beyond th6 area of the bottoms. 

The southeast part, to which the name Laramie Plains," or Lara- 
mie Valley," is sometimes limited, is decidedly the best portion of the 
section, and contains mucli the largest proportion of arable land. From 
the head of this valley on the east to Eock Greek on the. west it is about 
seventy miles long, with an average w^idth of about twenty-fi ve miles, 
giving an area of one thousand seven hundred and fifty s(}uare miles. 
Although it is interrupted at somie points by ri<lges beyond the reach 
of irrigation, especially the divide between the Laramie and the Medi- 
cine Bow, it may bo safely estimated that one-half of it can be irrigated 
and brought under cultivation. The greater portion of this beautiful 
valley is covered with a rich growth of grass, and presents the appear- 
ance of one broad meadow. Already numerous herds of cattle and 
horses can be seen roaming over this meadowy expanse* where they feed 
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the year round without other food and Tvithout protection save the care 
of the herder; nor are they confined to the broad, open bottoms, but 
graze far up the mountains on the south, cropping- the nutritious 
grasses that line the little mountain coves and glens. 

That portion of the valley lying west of Cooper's Lake presents a 
barren appearance as far as Eock Creek. This creek, although bordered 
by occasional blufls, is margined along most of its course by fertile bot- 
toms, of moderate width, and is tolerably well timbered witli cotton- 
wood groves along its ux)per portion. This valley and that of the North 
Platte north of the railroad will, with proper irrigation, afford a consid- 
erable extent of cultivable land. Judging from the northern extension 
of the Laramie Valley, its rapid fall, and the general features of the 
surrounding country, not only the bottoms but a large portion of the 
lower ridges and plateaxis along this stream may be irrigated and ren- 
dered suitable for farming purposes. Along a part of its northern 
course the bordering lands are quite broken, and the belt of the arable 
land is small. The northwest angle of the section is also uneven, and 
affords but a small arable area. 

The climate is somewhat severe, and the seasons short. Tlie greatest 
drawback to successful cultivation does not appear to arise from these 
causes, however, but from the occasional untimely frosts and gusts ot 
snow which nip the growing crops in the spring, or injure them when 
nearly matin^ed. The cold nights, as is generally the case in these high 
regions, retard growth, especially of the cereals. ^Notwithstanding these 
drawbacks, rei>eated experiments made during the past four years have 
■shown conclusively that useful crops can be raised. On the 3d of 
August, 1870, in a garden attached to the military hospital at Laramie 
City, where extensive experiments are being made in the cultivation of 
vegetables and cereals, everything indicated success. Peas, beets, win- 
ter-squashes, cabbages, beans, lettuce, onions, carrots, radishes, &c., were 
fine and thrifty. Barley and wheat both promised abundant crops, and 
potatoes v^^ere'of the best quality. Tests made at Fort Saunders were 
attended with like encouraging results. 

These experiments and others made along Laramie Elver j Eock 
Creek, and at other points, continued as they have been for several 
years, would seem to settle the question as to the practicability of farm- 
ing on the Laramie Plains, as .these points are the highest, and per- 
hai)s the coldest, on the plains. Although this section may not be an 
agricultural region in the broadest sense of the term, a knowledge of its 
capabilities for the grov/th of the hardier vegetables,, and such cereals 
as wheat, oats, and barley, is a matter of importance in view of its sit- 
uation, in the center of the mountains, on the great thoroughfare be- 
tween the Atlantic and Pacific, with a broad barren plain to the west, 
and a mountain stretch to the cast, and where a suitable halting place 
is desirable. 

There is probably no finer grazing region in Wyoming than this. The 
southeastern part is literally carpeted with a compact gTowth of rich 
and nutritious grasses, kept constantly fresh by the water of the numer- 
ous mountain streams. The rain-fall is also greater than in any other 
part of the Territory, and it seems to be on the increase. Notwith- 
standing the elevation of these plains, the winters are comparatively 
mild and open, the fall of snow being light, and stock is wintered with- 
out shelter, and with very little feeding. Large fiocks of sheep and 
cattle have passed the winter here with no other feed than the uncut 
grass of the valleys and plains. Ilay in abundance and of the best 
quality can be obtained along the creek bottoms at nominal expense. 
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Timber, such a^i pine and fir. of excellent qiiiility, may bo foniul in the 
mountains aloiig the soutlierii border, {iiid a vnst quantity 1.*^ amiuaily 
cut and floated down the Little Laramie and otlier streams, for lumber, 
railroad-ties, &c. . Some of the streams, especially along' tlic soutinvest 
border, are margined by groves of cottonwood, which will furnish fuel 
and fencing for that locality. 

This section of the Territory includes the yalley* and bordering' plain 
thron<;'h which the Sweetwater River passes, from the vicinity of South 
Pass to its junction with the Korth Platte. This stream rises a little 
northwest of the pass^ and iiowf? alinost d irectly east aboat one hnndi'cd and 
thirty miles, connectino'' with the North Platte near the point where the 
latter leaves the Laramie Plains. For tr/enty-five or thirty miles east 
of the pafis it Hows tlirougb a rugged mountainous 3?egion, presenting;' 
no considerable areas that can bo rendered cultivable. A short distance 
west of St. Mary^s station it emerges from the narrow gorges, ^nd enters 
a valley that extends, witli occasrional short interruptions, along tlie en- 
tire course of the ri\'er. 

Beginning at the summit of South Pass, with an elevation of 7,490 
feet, the descent is quite rapid to the point where tlie stream issues 
from the gorge, C,G50 feet above the level of the sea. This point, the 
highest of this section that can be counted arable, is 513 feet lower than 
Fort Saunders, and 473 feet below Laramie City, which ;?\^ould indicate, 
other things being equal, a milder climate. 

At the three crossings the elevation is 6,135 feet, showing a fall be- 
tween this point and the head of the valley of ol5 feet, or about 12 
feet to the mile. At Lulependence the elevation is just 6,000 feet, indi- 
cating a fall between this and the last-mentioned point of not more than 
5 feet to the mile. Thence to the junction with the Platte the descent 
IS probably 5 to 6 feet to the mile. Tlie average elevation of the valley 
may therefore be estimated at 6,300 feet above the level of the sea. 

For ten to twelve miles below the point wliere the stream leaves the 
mountains, there is a very pretty fertile valley, averaging about one 
mile m width, bordered on the right, and part of its length on the left, 
with high blirffs. The greater portion of this valley is covered with a 
luxuriant growth of gTass, from" which a supply is'usually drawn for 
Fort Stambaugh, Atlantic City, and South Pass City. 

Kear the lower end of this opening, the left bank is flanked by a 
second level, or table, wliich might be reached by an irrigating ditch 
three or four miles long, and which, if watered, would furnish an amount 
of farming land equal to the entire bottom of the valiev. Immediately 
below this point the hills close in upon the valley for a few miles, and 
then separate, leaving a triangular area containing thirty to forty square 
miles of quite level and tolerably fertile land, whi(ih (i'an be easily irri- 
gated. 

From the north and nortliei).st the hills slope down so gradually that 
a considerable area along theb lower margins could be reached with 
water from the river, if the supply is sufllcient for this and the bottoms. 
The stream liere, on an average, is probably 30 feet wide and ojie foot 
deep, flowing quite ra-pidly, the fall being 10 to 12 feet to the mile. 
Here, as well as in the vicinity of St, Mary's station, small colonies 
would find very good locations, and, by combining and digging large 
prjimary ditches, their land could be irrigated at moderate expense. 
^ -The oniy difficulty aside trom exposure to Indian depredations would 
be the Bcarcity of timber. I^ear St. Mary's this difficulty would be ex- 
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IDerienceci. From this point the river bends round to the northeast, 
IDassing among the hilis, and is flanked by alternate bottoms of small 
extent. 

^ To the south of the river, forming a chord to its ckcular bend, runs a 
singular valley, ten to twelve miles wide, the general appearance of 
which is that of the bed of a stream which had been wide and shallow, 
although its surface looks exactly like the plateaus of this section. 11 
the water of the river can be brought upon this level, as much land can 
be irrigated as the river can supply. 

Where the road again strikes the river, going east, there is a con- 
siderable expanse of arable land • and, although there is very little im- 
inediate bottom, the second level is quite broad and of moderate ele- 
vation, and might be irrigated by cutting a ditch a few miles in length. 
Below this, near the three crossings, the Granite Hills commence, and 
flank the valley as far as Independence Rock. ISTear the west end of 
this irregular range, for seven to eight miles, the river breaks through 
it, and is closely walled in by lofty bluffs, with here and there a level 
plat of a few hundred acres of fertile soil. There is an open plain run- 
ning around the south side of these bluffs, several miles in width, which 
probably might be reached by a ditch twelve to fifteen miles in length. 

After passing through the gorge here, the river enters a broad and 
beautiful valley, the upper portion of which is thickly covered with 
chenopodiaceous shrubs, the lower part bearing a tall thick growth of 
grass. From a hill at this point, looking eastward down the river, the 
valley can be seen for twenty or thirty miles, while southeast runs a 
higher valley, which is crossed and dotted with elevated plateaus, and 
flat-topped foot-hills. The mountain which, some distance east, runs 
along the south side a short distance from this point, terminates west- 
ward, while from the southeast, running northwest, comes another range 
which forms the southern boundary of the plain. At this place the soil 
is rich and light, and, with irrigation, w^ould produce good crops. The 
immediate bottoms are of little value^ being quite narrow, but the second 
level, 10 to 12 feet above the water, could be reached by a ditch a few 
miles long. It is probable that an area of eighty to one hundred square 
miles could be rendered suitable for farming purposes, and timber may 
be obtained from the neighboring hills. 

In the vicinity of Hayden's Peaks the granite hills on one side and 
the bluffs on the other approach the margin of the river for a short dis- 
tance, then recede in a circular sweep, and again come together a few 
miles beyond, forming a beautiful circular area, containing twenty to 
twenty-five square miles of rich and fertile bottom land which, slightly ele- 
vated above the stream, can be irrigated without difficulty. Passingunder 
the overhanging cliff of yellow sandstone, through the gate-like ppen- 
ing of the little park first described, we enter upon a broad valley which 
continues without interruj)tion to the Devil's Gate,'^ about four miles 
above Independence Rock. 

The soil of this valley, though covered in part with " grease-w^ood 
and sage, is very fertile, and will produce good crops. Muddy Creek, 
v/hich comes in here from the south, has a considerable margin of level 
land, but affords hardly sufiicient water for irrigating pur];)0scs. The 
breadth of land here is probably equal to the supply of w^ater. Around 
independence Eoek, and for several miles above a>nd below it, are fine 
irrigable bottoms. Between the river and Horse Creek there is a broad 
delta with an average elevation of twenty to thirty feet above the bed 
of the river, but less than that above the bed of the creek. Irrigating 
ditches could be made to reach this plateau, and also a considerable area 
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east of Horse Creek ; hxit the ditch from the river woukl rciiulre two 
short aqueducts at the Devil's G-ate. Tlie soil of tliis plain is rich in th o 
elements of fertility, though in some i)laces strongly impregnated with 
alkali. At present it is covered vrith " grease-wood'' and sage, except 
in the little areas which are frosted over with alkaline incrustations. 
Along the ridges and in the narrow valleys which lie around the head- 
waters of Horse Creek, and in the vicinity of Willow Springs, are some 
excellent grazing lands which have long been a favorite resort of the 
buffalo. The country along the North Platte, from the mouth of Sweet- 
water to Poison Spring Creek, is rough and mountainous, the river for 
the most of this distance running through deep, and often perpendicu- 
lar, gorges. 

The length of the Sweetwater Valley, from its commencement above 
St Mary's station to the Platte, is about ninety miles, and the average 
width of the land which can be irrigated and rendered suitable for culti- 
vation may safely be estimated at five or six miles. This vrould give an 
arep- of about five hundred square miles, or 320,000 acres of tillable 
land. Judging from the altitude, surroundings, and slight information 
received on this point, there are good reasons for believing that the cli- 
mate will prove more f^ivorable to agriculture than that of the Laramie 
Plains, to which it is much inferior as a grazing region, though the river 
bottoms and some of the mountain slopes afford very good grass on 
wMeh numerous herds of antelopes at present graze. Timber is scarce 
from the vicinity of St. Mary's station to the Platte. The bordering 
hiUs aad mounfeiins bear a few pines, and the bottoms a few small wil- 
lows; but these would hardly furnish a supply to even a moderate pop- 
ulation. A supply might be .obtained from the mountains at the east 
or the west end of the valley. 

THE EASTJERN PLAINS. 

Under this name may be included all that part of the Territory lying 
east of the Black Hills. It includes, in addition to the open plains, the 
valley of the North Platte from the Eed Buttes to the eastern boundary 
of the Territory, and the valleys of the numerous tributaries which ent<3r 
into it. between tliese points ; also the valleys of Crow Creek, Larren's 
Fork, and Lodge Pole Creek, This section contains about nine thousand 
square miles, of which perhaps one-sixth, or ncairly one million of acres, 
ca.n ultimately be irrigated and rendered suitable for farming purposes. 
This estimate of the arable portion is much larger than has general 
been made, but from recent intbrmation furnished this Department is 
not considered exaggerated. A more careful examination of the volume 
of water sent down by the North Platte and its tributaries, and of the 
rain-fall during tiie groy/ing season, may somewhat modify this esti- 
mate, but will not reduce it to any considerable extent. Some idea of 
the general level and topography of this area can be obtained from the 
following list of elevations recently taken : BeginDing at Eed Buttes and 
following the Platte, the elevations above the level of the sea are as 
follows— Bed Buttes, 5,528 feet; iive miles below the Old Bridge, 5,252 
feet; on the river bottom near Port Petterman, about 4,070 feet; Fort 
Laramie, about 4,500 feet; mouth of Horse Creek, 4,305 feet. This 
shows that the entire fall from Bed Buttes to Horse Creek is 1,13^5 feeb, 
or about 7 feet to the mile. Prom Red Buttes to the Bridge, IS feet to 
the mile, and from Bed Buttes to Port Petterman, 0 feet. The elevation 
of the Laramie bottom at the mouth of Chugwater is about 4,500 feet^ 
tlie^ Gljugwater Valley where the stage road to Port Laramie strikes it, 
^y^ im y znd th^;^ of Cheyenne, 6,040 feet. These figures develop a 
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fact of the utmost importance in estimating the agricultural resources 
of tbis part of the Territory. A fell of over 500 feet in ^x#»iles. 
with the volume of water found in this part of the river during the irri- 
gating season, will afford the means of redeeming a very large area of 

Poison Spriaig Creek is a small stream coming down from the ^orth- 
west and entering the North Platte at Eed Buttes. It passes through 
a very pretty valley which averages about one mile wide, and is flahfced 
on the west by a broad plain which gradually ascends as it recedes. On 
the east, parallel to it, runs a sharp ridge of perpendicular upheaved 
strata. It has been stated that the waters of this stream are poison- 
ous, but this is a mistake, as men and animals have been known to drink 
of It without injmy; besides, several species of plants grow in it lux- 
uriantly, one of which has been brought to this Department in some of 
the water of the stream, and when submitted to the microscope was 
found to contain minute living organisms. The idea of its being poison- 
ous probably arose from the presence of alkaUne matter. The amount 
of water in this creek is presumed to be sufficient to irrigate the narrow 
valley, which is covered with a rank growth of grass. 

Near the ifed Buttes, (or Eed Blufl's,) in the bend of the North Platte, 
13 a beautiful bottom of twelve to fifteen hundred acres of very rich 
soil. South of the river it is covered with a thick grove of willow, Cot- 
tonwood, &c., but on the north side the timber has been destroyed by 
emigrants and others who have camped at this point. 

Immediately below this place the river enters a gorge, aiid breaks 
through a spur of the mountain for nine or ten miles, before it enters 
upon the plains near Old Fort Gaispen If canals can be carried through 
this gorge, there will be no serious diffictdty in taking the w^te^r <)nt^ the 
elevated table lands which set in immediately beiow itt^^^^^^ 
formation received, this appears to bei possible, as the sides^^ 
abruptly x)nly at one or two points; Tunii<3liiig ihighr te^ life&bs^ fbr 
a short distanoe on the north side, but there will be ho othet s^riotis 
obstacle. This will not be necessary at any poiM on the south side. 
The North Platte, jrfst below the remains of the old bridge, when ex- 
amined at the season of the yeaf when it is low, was about 160 feet 
wide, with an average depth of two feet, and a current of over, three 
miles per hour. This would give a- discharge of more than 5,000,000 
cubic feet per hour. As the volume of water at this season is not inore 
than two-thirds as great as in the spring and early summer, the dis- 
charge, during the irrigating season, may *be estimated at 7,500,000 
cubic feet per hour. If this estimate is evto approximately cbrrect, 
(strict accuracy is not daimed,) it is probable that one thousand i^qiiare 
miles of land may be iirigated from this, river alone. 

The following description of some points along this stream will give 
a general idea of its valley east of the mountains. In the neighbor- 
hood of the bridge, on the south side of the river, there is a broad lev- 
el bott^!ac^ feur to five miles wide, mostly covered with a rank growth of 
grass; mixed with tail weeds, showing the soil to be quite fertile, and 
thatit%iH#^ 

A shjDs^ &t$ffii^^^^^ a second level sets in, raised but a few 

feet aboTO th<^ ffii^^ one entire sage plain, and spreads out to 

sonie dght x)^ iiine^fi& and is composed of a soil somewhat 

inferior to that of ;tti& Bottom. Before reachihg Muddy Creek, tlie low, 
rounted hiUs approach the river for a few ihiles, limiting the bottom to 
a ^ere strip* At Muddy Greek it again expands to six or eight miles, 
being covered in part by a very thick gTowth of grease-wood. The lit- 
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tie creek, thougli very narrow, being coiiilned tx) ii little ditch -like chan- 
nel cut throng'h the compaet soil, is deep in proportion to its Avidth, and 
would furnish sufficient water to irrigate a considerable, area. T1j(> soil 
is very fine-graiued, with a marly appearance. 

On the north side of the river, for most of this distance the elevated 
plateau approaches quite close to the stream, and, descending suddenly, 
forms a line of blufis 100 to 150 feet high. For some distance above 
Fort Fetterman there is a very pretty and quite broad valley, partly 
bottom and partly a low second level, which can be irrigated from the 
river at a very moderate expense, and would malce good farms. Tliere 
are also some very fine grazing fields here. 

West of the Fort Deer and Box Elder Creeks flow into the Platte 
from the south. Taking their rise in the Black Hiils, they run constantly, 
and afford sufficient water to irrigate the narrow valleys through which 
they pass. Here, also, are some fields of excellent pasturage, the prin- 
cipal supply of hay for the fort being cut from the valley of Deer Creek. 
La Perle Greek, which joins the Platte near the fort, is bordered chiefly 
by boulder hills, and presents but little attraction for the agriculturist. 
Between Fort Fetterman and Laramie Biver a number of streams, ris- 
ing in the Black Hills, run east and empty into the Platte, the most 
important of which are the La Bonte, Elkhoru, Horseshoe, and Bitter 
Cottonwood, The valley of t4ie La Bont6, which is two to three miles 
in width, is very fertile, the bottoms easily irrigated, and the supply of 
timber ample. l^Tot only are the hills clothed with pines, but the valley 
at pbinta^is covered with tolerably heavy groves of cottonwood, willow, 
&c. Here is a very good point for a small coloiiy. Horseshoe and Elk- 
horn Creelcs traverse small valleys, but as the supply of water is not 
constant they cannot be depended upon for irrigating purposes unless 
the water is brought down in ditches from the point where they leave 
the mountain. 

The immediate bottojn of the Bitter Cottonwood is rather narrow, but 
is flanked by a low second level of considerable breadth, so that the 
amount of land within reach of irrigation is fully equal to the supply of 
water fjcom the creek. • 

The valleys of the Laramie and Chugwater present the most desira- 
ble points for agricultaral purposes along the east flank of the Black 
Hills. The short valley of the Laramie Eiver, between the mountains 
and the Platte, will furnish an arable area of perhaps seventy-five to 
eighty square miles. With an elevation of about l,oOO feet less than 
Cheyenne, ml 2,600 feet lower than Laramie City, and shielded from 
the winds by its elevated surroundings, it has a (jlimate several degrees 
warmer than most of the section and, with a rich soil and ample sup- 
ply of timber, it is destined to be soon filled up when the tide of emi- 
gration turns towiird this section of the Territory. 

The Chugwater runs northeast for thirty-five or forty miles along the 
base of the Black Hills, watering a beautiful valley which averages 
about two miles in width. This valley, for the greater part of its length, 
IS bordered by high, rocky walls or steep bluffs ; the bottoms are fertile, 
and,, being quite low and level, can be easily irrigated. The supply of 
water is sufficient during the season when needed, but it sinks at some 
points in the latter part of the summer and autumn. 
_There is a considerable amount of valley land and level bottoms along 
Horse Creek and its affiuents, but the supply of water is limited, and 
therefore It is not probable that any great area will ever be rendered 
.available for tUlage. It is possible, however, that by making reservoirs 
^^Si Wtle^^^ at certain seasons of the year are filled 



AGRICULTURAL RESOURCES OF WYOMING TERRITORY. 557 



with \Yaterj ii sufficient quautity loiglit be collected, to irrigate a large 
number of acres, thus materially increasing the agricultural resources of 
this part of the Territory. 

Lodge Pole Creek is an isolated stream, rising near Cheyenne Pass, 
in the Black Hills, and liowing, T\dth a moderate eastvrard descent, 
through a narrow valley, bordered on eacli side by broad, rounded 
ridges. The amount of bottom-land is quite limited, but is all the 
stream will irrigate, as the supply of w^ater does not appear to be very 
constant. A canal, drawing oti' the water near the mountjihis, would 
probably fui'uish a larger and more uniform volume. 

Crow Creek rises in the Black Hills, west of Cheyenne, and, running 
east a short distance beyond the city, turns south and passes into Col- 
orado. Although this stream is small, its i)roximity to the city of Chey- 
enne makes it important, and measures have been inaugurated to pre- 
serve and utilize all the water it can supply. With sufricient water, the 
entire plains around the city could be irrigated, r.nd the land made to 
produce useful crops. There are some reasons for l>ebeving that the 
rain-fail is increasing in this vicinity. 

The temperature of this section varies considerably in its diherent 
luirts, corresponding somewhat to the elevation and freedom from the 
r.revailing winds. All the agricultural products which can be grown in 
other parts of the Territory can be raised here, such a>s wheat, oats, 
barley, rye, and hardy vegetables 5 and it is probable that in the valley 
{if the Lower Laramie, and at some points along the Platte, Indian corn 
and hardy fruits may also be raised. 

Fine grazing-fields are to be found throughout this section in the val- 
leys and along the slopes of the mountains, and, even whore there are no 
running streams, wells may be dug and water found at moderate depths, 
which can be raised by wind-mills in sufficient quantity to supply stock, 
and possibly to assist in irrigation. Timber can be obtained in abund- 
ance from the Black Hills and along the streams near their base. 

Successful experiments have been made in farming and gardening 
around Cheyenne and at F^rt Fetterman, wliich are, perhaps, the coldest 
l^ortions of the section. 

THE WIND RIVER DISTRICT. 

Very little information has been received in relation to this district, 
yet the following facts are an important addition to our knowledge ot* 
this region : 

The district is drained by the Wind or Eig Horn* Eivcr and ih tribu- 
taries, and is situated between the Wind Eiver Mountains on the west, 
and the Eig Horn Mountains on the east. Its length from Little Po- 
poagie to the Eig Horn Canon is about one liundred and seventy miles, 
with an average width of about one hundred miles. 

Wind Eiver rises in Wind Eiver Mountains, and, flowing southeast 
for about sixty miles, bends abruptly north, which is its general course 
thence to its exit from the Territory. The valley is estimated to be two 
liundred miles in length, and two to fifteen miles in v^idth • but it is very 
frequently interrupted by irregular ranges of hills and spurs of the mount- 
ains, and at one point a considerable range sweeps across from east to 
west. The following tributaries iiow into the river from the north and 
west, viz : The North Fork, Owl Creek, Gray Bull, and Stinking Water 
Creeks. On the south and west sides are the following afduents : South 
Fork, Buffalo BuU Creek, Big Popoagie Eiver, Beaver Creek, and No- 

* This stream is caUed Wind River untU it passes tlirougli the first range of mount- 
ains, north of which it receives the name of Big Horn River. 
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Wood Rivei\ The valleys of these streams furnish arable land which 
i3 quite fertile^ and can be easily irrigated, and all of tbem except Isfo- 
Vvood River are skirted by groves of cotton -wood and vrillow. 

Soiiie experiments in farming have been made in the south end of this 
district, which have proved more successfal than could h^vve been an- 
ticipated from the latitude, stirroundinga, and knowledge of the regions 
south of it. Wheat, oats, bnrley, and rye can be raised vv ith ease, but 
the seasons are not quite mild' enough ibr corn. Potatoes and cabbjiges 
grow finely and of good size; and even beans grow well, prcduchig iine, 
large pods, indicating a comparatively mild climate. Altiioiigh the alti- 
tude of this section is unknown, there are some reasons for believing 
that it is less than that of the Sv/eetwater Valley. It is piobable that 
it will not average more than 5,000 feet above the k"^ el of tlie sea. 
Some good grazing lields are found within its bounds, yet it does not 
appear to equal as a pasturing region the Laramie Plains and PhUte 
district. 

GREEN lllVEIl BiSTKrCT. 

This part of Wyoming lies west of the main divide of the great Eocky 
Mountain range, its waters passing through the Colorado of the 
West, to the Pacific Ocean. It is a part of that vast inter-alpine 
valley lying between the Eocky Mountains and the Sierra Nevada 
ranges, which reaches north to the plains of the Columbia, and Bouth to 
the broad plateaus of Arizona and Mexico. 

That portion of the area drained by Green Ki\'er and its tributaries, 
which lies within Wyoming, amounts to fifteen or sixteen thousand 
square miles. Its southeastern x>art consists principally of broad, bar- 
ren, sage plains, with little water, and is of but little value. The 
southern part is composed chiefly of boulder ridges and plateaus, with 
v>^ashed and bluffy escarpments. This portion is partially supplied witli 
streams bordered by narrow arable strips of a very barren appearance, 
but quite productive when irrigated. The southwest corner is broken 
and mountainous, and contains very little land that can be cultivated, 
but affords some fine grazing fields. The northern, triangular portion, 
lying between the Wind River and Wahsatch Mountains, contains the 
greater part of the arable land of the district. It is composed of three 
distinct parts, as follows : The Green River Valley, the Big Sandy Val- 
ley, and the broad, elevated plain lying between them. 

Green River, rising near Fremont's Peak, runs south about one hun- 
dred and twenty miles to the forty-second parallel, where it turns south- 
east, and is joined by the Big Sandy, where it crosses the one hundred 
and tenth meridian. It 6ontinties the same course, after receiving the 
waters of the Big Sandy, to the crossing of the Union Pacific Railroad, 
where it again turns south and passes out of the Territory. Between 
its source and the forty-second parallel it receives the following tribiita- 
ries, which flow dov/n from the Wahsatch Mountains on the v/est : Lead 
Horse, Marshy, White Clay, Butternut, Piney, LaBarge, Fontenelle, 
and Slate Creeks. Although the immediate bottoms which Gank these 
streams are generally narrow, the upper or second level is easily reached, 
and a large amount may be irrigated from these constant streams. 
Green River, just above the mouth of Big Sandy, even as late as the 
1st of Septeml)er, W'here running rapidly, was ibund to be about 
120 feet wide and 15 inches deep, indicating a discharge of about 
2,500,000 cubic feet per hour. This amount of water, with a fall of S 
or 10 feet per mile, and an almost illimitable area of level land each side, 
shows that a large extent of country may be rendered suitable for farm- 
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iiig. It is safe to estimate the available land in this part of the district 
at 500,000 acres. 

The broad tract that spreads out between Green aad Big Sandy Kiv- 
ers is level and sandy, presenting a barren and desolate ap[)eai'aiice, on 
which account it is souietimes called The Colorado Desert. It is covered 
with alow growth of Artemisia ; but, notwithstanding this, the soil pos- 
sesses the elements of fertility and needs only the addition of water to 
make it productive. 

The Big Sandy rises in tlie Wind Eivxr range a few miles northwest 
of South Pass, and runs south until it is joined by the Little Sandy, 
when, bending southwest, it continues this course until it joins Green 
Kiver. For most of its course it runs through a ver}^ narrow valley pre- 
senting but little bottom land, averaging perhaps half a mile in width; 
but, as its fail is rapid, being 18 to 30 feet to the mile, its waters can 
easily be carried to the highest bordering plateaus, which seldom rise 
over 100 feet. 

The elevation of this triangular section varies.from 5,500 to 0,500 feet 
above the level of the sea. Its climate corresponds very nearly with 
that of the Sweetwater Valley, and, as its soil is very similar, its produc- 
tions will be about the same as in that valley. 

The north part of Green Eiver Valley may have some good grazing 
lands, but neither the lower part of this valley nor that of the Sandy 
aftbrd any extensive areas suitable for pastuiage. As a general thing, 
this entire area is destitute of timber, none, save a few cotton wood 
groves on the lower part of Green River, being found nearer than the 
mountains. Black's Fork is bordered by a bottom of moderate width, 
which will afford space for a number of farms and a fine grazing field. 
Around Fort Bridger, on the headv/aters of Black's Fork and its tribu- 
taries, Smith's Fork and Cottonwood Creek, and on Henry's Fork are 
some fine farming lands. On Smith's Fork several farms are already in 
cultivation, producing fine crops of wheat, oats, barley, potatoes, &c. 
The altitude here is about 7,000 feet above the level of the sea. 

It is probable that this entire district, if irrigated to the full extent of 
the water supply, would furnish 600,000 to 700,000 acres of tillable land. 



THE GREAT SALT LAKE BASIN. 

This basiti is a vast elliptical depression, in the great interalpine 
trough of North America, lying partly in Utah and partly in Nevada. 
It extends north and south about three hundred and fifty mdes, varying 
in width from fifty to three hundred miles, averaging about one hun- 
dred and eighty cr ninety. As but little of it has been surveyed and 
much of it but partially explored, it is difiicult to give a reliable esti- 
mate of the proportion of tillable lands. 

An irregular range of hills or mountains, starting from the southwest 
corner of Salt Lake, and running south, a little west of the one hundred 
and thirteenth meridian, extends to the thkty -eighth parallel. Here it ' 
bends to the southeast, and forms an imperfect junction with the 
southern extremity of the Wahsatch Mountains. The basin is divided 
by this range into two unequal i)arts ; that on the east being much 
smaller than the western portion. An examination bi the latter develops 
the fact that the lake formerly extended over a much larger area in this 
direction than at present^ as it consists chiefly of broad, flat, stmdy 
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plains, often destitute of vegetation, and in many places covered with 
saline incrustations. The arable lands of this western section are lim- 
ited to the extreme southeast border. As the entire basin consists of 
smaller basins with distinct water systems, a description of it will be 
better understood by basins and valleys than by arbitrary sections. 
Omitting the broad plains of the northwest, the ibllo wing- are the more 
important of the minor basins : Salt Lake Basin proper, E*ish Valley, 
Sevier Eiver Basin, and Beaver Eiver Basin. 

SALT LAICE BASIN rROPER, 

The territory iminediatcly around the lake, and that drained by the 
luimerous streams flowing into it, are embraced in this basin. Of these 
streams the principal ones are Bear, Weber, and Jordan Eivers, the last 
including as its tributaries the streams that discharge their waters into 
Utah Lake. 

This basin is nearly two hundred miles in length, and contains one- • 
Iburth of the entire district, and within its boundaries are to be found 
the choice lands and chief x)opulation of Utah. The division is best de- 
scribed by taking the valleys in order, beginning at the north end of the 
lake, moving east, and then south. 

Hansee Spring Valley and Blue Spring Valley lie north of the prom- 
(jntory. Their southern i)ortions present a barren appearance, and are 
but thinly covered with vegetation 5 the soil is impregnated with salt 
or alkali. The first of these valleys is not supplied with streams suffi- 
cient to furnish water for irrigating purposes, and the principal stream 
III the other is strongly impregnated with saline matter. It is probable 
that some better portions and some small areas susceptible of cidtiva- 
tion may bo found toward the north, and grass may also bo found near 
[he mountains. 

The Malade Valley, which extends north into Idaho, is drained by the 
jMalade Eiver. It is a tolerably fertile section, and, including the shore 
of Bear Eiver Bay, is about forty miles in length, with an average width 
of five miles. Within its boundaries are about one hundred and fifty 
square miles of irrigable land, with some fine grazing fields in the north- 
ern part. Although the Malade Eiver is narrow, it has a sufiicient vol- 
uine of water to irrigate all the level land of the A^aUey as far south as 
the gate,"' or caiioii, through which Bear Eiver emerges. 

The south end of the valley can be irrigated from this x^oint by the 
latter stream, and it is understood that a project has recently been in- 
augurat<}d to accomplish this. There are several thousand acres in the 
vicinity of Gorinne that can be brought under cultivation, and would 
uridoubtedly prove quite x)rofitable, though a gTeat portion of the land 
near the bay is too much impregnated with saline matter for cultivation. 

Next, on the east, is Cache Valley, which extends north and south 
irom the divide between Muddy and Box Elder into' the southern bor- 
der of Idaho, and is an expansion of the otherwise narrow valley of 
Bear Eiver. It extends from Paradise to the mountains above Frank- 
lin, a distance of about fifty miles, and varies in width from six to six- 
teen miles, with an average of twelve. About one-half of its area, or 
three hundred square miles^ can be irrigated and rendered suitable for 
cultivation. The benches and uplands as well as the bottoms, between 
Paradise and Pranklin, maybe irrigated by digging ditches a few miles 
in length } for, in addition to the river^ a number of little streams flow 
into the vfilley from the Wahsatch Mountains, as follows: Muddy, 
Blacksmith's Fork, High Fork, Gros Bois Creek, and Logan's Fork, on 
the east, and Eush Creek from' the west. 
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This is probably the finest grazing section m the entire basiiivan.d be- 
ing situated near the junction of three railroads, must become a favorite 
pasture ground for stock-raisers and stock-traders. Oceasion^illV, feed- 
ing may be required for a short period during the winter months, which 
seldom continues over three or four weeks. This is also one of the best 
wheat-growing valleys in the district, being second only to the San Pete. 
It is not so well adapted to the culture of fruit or corn as the sections 
farther south, both it and the Malade being colder than the valley of 
the Jordan ; yet apples and some of the hardier fruits can be raised. A 
considerable population has been attracted hither by the delightful fea- 
tures and situation of this valley, and already between thirty and thir- 
ty-five thousand acres have been irrigated. 

Box Elder and the other little streams that connect with it are bor- 
dered by some excellent lands, which can be easily irrigated, and upon 
which a settlement has been made and a portion brought under cultiva- 
tion. 

" Bear Biver rises in the Uintah Mountains, near the southwest corner 
of Wyoming, and running north withm Utah Territory,*but very near 
the eastern boundary, passes up into Idaho forty or fifty mUes, where^ 
bending suddenly southwest, it enters the Cache Yalley. Most of the 
distance, from where the Union Pacific Railroad strikes it to its north- 
ern bend, it is flanked by a narrow strip of bottom land, which expands 
occasionally to four or five miles in width, as in the vicinity of Medicine 
Butte, and near the point where it crosses the boundary line ; but for 
the whole length the average width is perhaps not more than one mile. 
The chief value of this belt will be its use as a grazing region when the 
broader valleys have been taken up, its elevations and mountainous 
surroundings making it too cold for any but hardy cereals and vegetar 
bles. The river has an average fail of about 12 feet to the mile, sufificienii 
to carry it upon any of the bordering table lands not over 100 or 150 
feet high. Around Bear River Lake there is a strip of arable land and 
some grassy meadows. 

There is a little park in the Wahsatch Mountains, about fifteen miles 
long and seven miles wide, called Ogden's Hole, which is drained by 
Ogden Creek, This charming little valley is surrounded on all sides by 
lofty mountains, from which flow little streams of crystal water, sufficient 
to irrigate nearly the entire area. A thick growth of nutritious grass, 
affording excellent grazing, covers the gi^eater part. The climate amd 
products are similar to those of Bear River Valley . 

Weber Eiver, along which the railroad runs for some distance^ from 
the place where it emerges from the caiLou to where it enters Salt 
Lake Yalley proper, passes through a very pretty and, for the most 
part, fertile section, which is rapidly filling up with villages and settle- 
ments. Its low bottoms are easily irrigated and quite fertile, the greater 
portion being already under cultivation or occupied. At some points 
the boulder deposits interfere with its cultivation, but these areas are 
limited. 

The> valley contains about one hundred square miles, or sixty-four 
thousand acres of arable land, including the little spots on Echo 
Creek. Although tlie climate is somewhat colder than that of Salt Lake 
Valley, apples and even other fmits can be raised without difficulty. 

The "Salt Lake Valley,'^ which name is limited to the strip of level 
land lying ivlong the eastern shore between the lake and the Wahsatch 
Mountains, in a direct line from Salt Lake City to Willard City, is about 
fifty miles long, varying in width from two to fifteen miles, and averaging 
about ten . About three-fiftlis, or three hundred square miles, of this area 
36 A 
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are susceptible of cultivation, tliougli witli the present system of irriga- 
tion it would be difficult, if liot impossible, to obtain sufficient water to irri- 
gate this extent ; but, by making- reservoirs, and bringing upon it all the 
water tbat is within reach from the streams north and south, this esti- 
mate will not be too large. In this way part of the higher lands south 
of Weber Eiver may be rendered, fit for culture. The farms already 
under cultivation show that the soil is rich iind ])roductive, though in 
many places covered with artemisia, and more or less impregnated with 
saline matter. The northern and southern portious contain the princi- 
pal settlements, as there the laiul is lower and more easily irrigated.' 

The valley of the Jordan extends almost directly north and south from 
Utah Lake to Great Salt Lake. The distance from the low^er end of the 
canon, near Utah Lake, to its northern boundary, where it expands aud 
forms a part of what has been included i n the Salt Lake V alley is about twen- 
ty-sixmiles, with an average of fully fifteen miles. This gives nearly four 
hundred square miles as its area, the estimate being confined to the valley 
plains, four-fifths of which can be irrigated. Lieutenant Beck with gives 
thirty miles as its length and tv^enty as its width ; but he counts from 
LTtah Lake, and includes the mountain slopes. The direct length, by 
Government survey, from the base line wdiich runs near the north 
side of the city to the southern line of Salt Lake County, wdiich crosses 
. near the canon, is just twenty-four miles. This beautiful valley has a 
cultivable area of three hundred square miles. 

Most of the tributaries of the Joi dan enter it from the east side, and 
the only ones of any importance south of the creek that w^aters the city 
are Mill, Big Cottonwood, Little Cottonwood, and Willow Creeks. 
Ditches have been made recently along the eastern border of the valley, 
drawing the water from Cottonwood Creeks, near the mountain, and 
carrying it on the somewhat elevated plateau that occupies a consider- 
able area on this side of the river. 

This effort has clearly demonstrated the possibility and practicability 
of irrigating nearly every acre on the east side of the river, north of 
Willow Creek. Although but little of this plateau or higher level has 
been tilled, the primary canals and a number of the smaller ditches are 
already made, and early in the fall of 1870 were filled with running 
water. In the vicinity of Willow Creek there is a small aj'eaof slightly 
rolling land w^hich probably cannot be irrigated, not because of its ele- 
vation, but because th^'s stream does not furnish sufticient water. If 
reservoirs can be established along the base of the mountain there will 
be no necessity for even this portion remaining idle. 

An extensive canal is now in course of construction for the purpose 
of irrigating the great body of land on the west side of the river. 
Starting within the canon, and but a few^ feet below the level of Utah 
Lake, the water is to be conducted from the Jordan along the base of the 
Oquirrh Mountains, at as high a level as possible. This will furnish 
sufii(:ient w^ater to irrigate the larger portion of the lands on that side 5 
but the fall is not sufficient to reach the higher margins of the sloping 
l)lain. When these works are completed and the fresh vfater from Utah 
Lake has permeated the soil for a fe-w years, this valley, seen from the 
neighboring heights, will appear as one vast garden. 

The soil of the flat lands around the city, when first settled by the 
Mormons, w^as so thoroughly saturated with saline matter that for sev- 
eral years there were considerable areas upon which no crops could be 
made to grow. At length experience taught them that by sowing herds- 
grass, and irrigating freely, it could be rendered suitable for the culture 
of other crops. Mr. R. L. Campbell, of the Agricultural and Mtuiufac- 
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turiug Society, states that lands wliich were formerly rejected ou this 
a<}coun t are ii o w beia g rapidly appropriated for farms. We cannot give tlie 
exapt number of acres that have been irrigated iu this valley, as tlie 
latest returns are only up to 1867, but there are probably twenty thou- 
sand to tvrenty-ti ve. thousand acres, exclusive of the area that may be 
reachcrd by tho Jordan canal. 

The Tooelo Valley is about sixteen miles long and ten miles wideband 
is probably the mo>st fertile spot in the Territory,, The small streams 
that run tlirough it afford sufficient ,^N^ater to irrigate the greater part of 
its area, and therefore its agricultuml lands may be estimated at one 
hundred and sixty square miles, the full extent of the valley surface. 
The soil appears to be peculiarly adapted to the growth of the cereals, it 
being not uncommo]i to cut sixty to seventy bushels of oats from an 
acre, and last year one Held of ninety acres avera^ged sixty bushels to 
the acre. It is already pretty well occupied, having one woolen manu- 
factory and li\'e grist-mills, aiid fourteen to fifteen thousand acres irri-^ 
"gated. 

Lone Eock, or Spring Valley, which lies at the southwest corner of 
Salt Lake, does not appear to have attracted much attention, and is not 
so well known as others in the region, probably on account of its local- 
ity. It is about twenty miles long and eight to ten miles wide, and, 
with the exception of its northern end, is well covered with grass, af- 
fording excellent grazing fields. A small area can be irrigated and 
brought under cultivation around the southwest margin, but the central 
portion is Vv'atered principally by springs, which render the surface 
marshy in places. Pitching through the marshy parts would doubtless 
draw off sufficient water to leave the ground firm and suitable forgraz^ 
iug, and perhaps for culture. The northern j)ortion, as it approaches 
the lake assumes a more barren appearance, au<i in some places is frosted 
over with saline incmstations, while the southern .end is much like 
Tintic Valley. 

UTAH LAKE VALLEY. 

Passing southward over the ridge at the upper end of the Jordan 
Vialley, we enter the Utah Lake Basin. The principal portion of the 
arable lands of this basin, or valley, stretch along the eastern shore of 
the lake, and back from its margin to the foot of the mountains, which 
here descend abruptly to the plains. The length of this semicircular belt, 
from the exit of the Jordan to Santaguin, is about fifty miles, with an 
average width of sis miles. This entire area of three hundred square 
miles can be irrigated, the numerous streams that rush down from the 
mountain canons affording sufficient water not only for the lower bot- 
tomsj but also for the broad, elevated plateau that extends from Battle 
Creek to Prove Eiver. This plateau was supposed to be beyond the 
reach ofany of these streams,and was considered uncultivable; butalittle 
energy has recently shown to the contrary. A canal, commencing some 
distance up Prove Canon, has been constructed along the steep mountain 
slopes, and now brings the water from Prove Eiver to the highest point 
of this elevated plain. In the fall of 1870 the secondary ditches were 
filled with wiat^er, spreading here and there large pools over the dry 
plains. Although but one or two fields were in Cultivation at that time, 
lUrms were being marked off and preparations made for cultivating the 
soil. It is probable that this rejected plat will prove the best wheat- 
growing tract in the valley of Utah Lake, and that ere long it will be 
dotted over with farm-houses and fields of golden grain. 

The following is a list of the streams that run down from the mountain 
and ,cross this shore strip, given in the^order in which they come, 
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begiuiiing at the north end of the lake: Dry Creek, American Fork, 
Battle Creek, Provo Eiver, Spring Creek, Hobble Creek, Spanish Pork, 
and Petenete Creek. These streams are bordered by no valleys or bot- 
toms Tvithin the mountains; for, with the exception of Prove Kiver, they 
do not reach beyond the first range, bnt, rushing down its slope, enter 
suddenly upon the plain and sweep across it to the lake. 

The soil is generally very fertile, that along the margin of the lake 
containing a large proportion of vegetable mold; that near the moun- 
tain and on the plateau is intermingle'd with small boulders, but not to 
such a degree as to injure it. From Battle Creek north, and from Provo 
Eiver south, it is pretty well settled, and most of the choice bottom lands 
are occupied; but there is a broad strip along the lake margin not culti- 
vated, but used as grazing ground for the cattle of the citizens of the 
villages located on the creeks. Including Tintic and Cedar Yalleys, 
there are at least tvv^enty thousand acres of irrigated land in Utah 
County; and, if the canal cut from the Provo is of sufficient capacity 
to water the whole surface of the plateau, twenty thousjind acres more 
may be added. Tintic Valley, which lies southwest of iJtah Lake, is a 
a narrow, bay-like indentation in the range of hills or low mountains 
that sweep around the west side of the basin. It is about twenty -five 
miles long, north and south, and four or five miles wide, and is watered 
principally hj springs. As there are very few streams from which water 
can be drawn to irrigate the soil, a small portion only of the land can 
be brought under culture ; but as a grazing section it probably stands 
next to the Cache Valley. The grass grows luxuriantly, and is kept 
fresh and luitritious by the water from the numerous springs; and the 
comparatively mild climate precludes the necessity of winter feeding or 
shelter, as is sometimes required in the northern part of the Territory, 

Cedar Valley lies west of the lake, behind the range of hills that here 
rises ux^ near the shore^ and is about thirty miles long from north to 
south, and averages ten miles in width, and contains, perhaps, one 
hundred and fifty square miles of cultivable land. It is vv atered by two 
small streams that run in from the west and northwest, winch are sufii- 
cient to irrigate the iiorthern and western portions, especially aroilnd 
Crittenden and Cedar City. The soil is good and productive. The val- 
ley is partially settled, and there are already two saw-miUs and one 
flouring-mill in operation. 

Moving southward from Santaguin, we enter the Juab Valley, which 
extends from this point to the divide between Utah and Sevier Basins, 
a short distance below Nephi. It is about fifty miles long and six miles 
wide, and contains one hundred square miles of irrigable land, princi- 
pally along Salt and Clover Creeks. The most of the remainder is well 
grassed over and affords good pasture land for sheep and cattle. 

Everything that can be raised in the Middle States can be raised in 
Salt Lake, Jordan, and Utah Valleys, and these sections bear about the 
same relations to the colder elevated mountain districts and southSn 
borders of the Territory that the Middle States do to Isew England and 
Georgia. 

',This basin, with all its drawbacks, may be truly called an oasis on the 
great continental highway of trade and travel. Possessing the advan- 
tage of situation, surrounded by mountains rich in the precious metals, 
and having a healthy climate, it must, in the course of a few years, 
become densely populated. 

The general level of the Salt Lake Valley is about 4,300 feet abov€ 
the sea level, and that of Utah Lake Valley between 4,550 and 4:fi0i 
feet. 
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In tliCjnoiiiLtidiis east of tlie Jordan c^re three liitlf^ parks, or elevated 
valleys— Parley's Park, Kansas Yalley, and Eonnd Prairie — which be- 
long to the hasins under consideration. Parley's Park is elevated about 
2,000 feet above Salt Lake, and is five to six miles long and two to three 
miles wide. It is Vv^atered by Oaiion Creek, and could be easily irrigated 
but, on account of its elevated situation and mountainous surroundings, 
it is too cold for aay except the hardier productiouB. The recent dis- 
covery of mines in the mountains in its vicinity may bring it into notice. 

Kansas Yalley, which is similar to Parley's Park, is about ten miles 
•long and two to four miles wide, and can also be irrigated. Both 
afford good grazijig fields; but, on account of the difHcuIty in reaching 
them, and their small sizc^ will not be of much value in an agTicnltural 
point of view. 

-RVSn VALLEY. 

This valley appears to be a small, isolated basin, havin'g a distinct 
water system of its own, Eush Lake, lying in the north part, being the 
reservoir. It is about forty or fifty miles in length from north to south, 
and averages fif teen miles in width, a large portion of which can be 
irrigated, estimated at three hundred square miles. Clover Creek, 
which flows into Eush Lake, is a stream of considerable size, and af- 
fords sufficient water not only to irrigate a large extent of land, but also 
power to drive machinery. The lake is about eight miles long and three 
to four miles wide. Some mines recently discovered at the north end of 
this valley, if they prove productive, will furnish a market for farm pro- 
ducts. Stockton, at the north end of the lake, is a village of considera- 
ble size. The farms in this vicinity are irrigated from a stream running 
from the mountains near Jt)y, and emptying into the lake. 

SEVIER RIVER BASIN. 

fThis comprises the country drained by the Sevier Eiver and its trib- 
utaries. The river, rising in the southwestern part of the Territory, 
runs a little east of .north between two ranges of the Wahsatch Moun- 
tains for one hundred and fifty to one hundred and sixty miles, where 
it breaks through the western ridge and runs southwest . forty to fifty 
miles, and empties into Sevier Lake. Its principal tributaries are the 
San Pete Eiver and Meadow Creek. The former, rising a little south of 
Mount Kebo, runs southwest through the San Pete Yalley and joins the 
Sevier Eiver near the crossing of the one hundred and twelfth meridian 
and thirty-ninth parallel. The latter commences in the divide south of 
the Eush Yalley and traverses the plains west of the mountains, unit- 
ing with the Sevier at the bend. From information furnished the Depart- 
ment, it appears that the south side, at least, of this lake has a well-defined 
shore, and that the river, for some distance above its entrance into the 
lake, is occasionally flanked by bottoms which are susceptible of culti- 
vation, and that a number of spots west of this, formerly supposed to 
be utterly sterile, may be rendered productive. The irregular form of 
this basin and the uncertainty in regard to its western rim make it 
impossible to give a reliable estimate of its area. 

The San -Pete Yalley, which is watered by the San Pete Eiver and 
numerous small tributaries, counting from Fountain Green to Gunni^ 
son is forty-four miles long and averages fully five miles in width. At 
least two hundred square miles, or nearly the entire surface of this beau- 
tiful and fertile valley, can be irrigated. The returns of the Agricul- 
tural and Manufacturing Society for 1866-'67 give nearly twenty thou- 
sand .acres- as ^the .number ^then gander .irrigation, which j^has J^een^in- 
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ci'easeu fully 25 per cent, dilriug the past three years. This A-^alloy, as 
a T\iiGat-^?rowiiig section, stands ainong the lirst in the Territory, its soil 
being peculiarly adapted to the production of this cereal. It is also the 
best potato region in the Territory. Its altitude averages about .'3,000 
feet above the level of the sea, the olcA'ation at the mouth of the San 
Pete Jiiver being 4,0G0 feet. 

The Sevier Biver Yalley is a long, narrow belt lyi]jg bet^vcen. the 
\riiigs of the Wahsatch range, and extending southwest and nortlieast 
or.e Iiundred and ten to one hundred and iiftoon miles. For iifty to 
sixty miles frbove Gunnison it averages six to seven miles in v/idth, but 
is wholly without timber, and has a barren appearance, even the arte- 
misia being scattered and stunted. The river channel is generally a 
deep ditch-like cleft in the soil, sis to eight feet below the surface of the 
plain, its immediate bottoms being very narrow. With the considerable 
fall in the stream a great portion of the valley can be irrigated, and, not 
withstanding the present barren appearance, after a few years' irriga- 
tion, may become quite fertile and produce good crops of ' wheat, oats, 
potatoes, &o. There are some settlements in the north part of the val- 
ley, and a feAv thousand acres under cultivation in Sevier and Pinto 
bounties, which embrace this valleys* The elevation ranges trom 4,800 
to 5,500 feet above the level of the sea, and the volume of water in the 
nver is ample for all purposes. From Gunnison to Chicken Creek, a 
distance of forty miles, the valley of this river averages three to four 
miles wide, and is similar in character to that farther south. 

Leaving the Sevier and following the road over the ridge to the south- 
west, we enter an isolated basin, called Eound or Lake Yalley, which 
appears to have little or no connection with the water systems of the 
Sevier Basin, This is ten to twelve miles long and six or seven wide, 
but for want of water only a limited portion of it can be broui^iit under 
culture by irrigation. There is probably suMcient to supph^ ii strip of 
about a mile and a half hi width, and there are some small grazing-lieids. 
Passing westward out of this valley we enter upon the margin of the 
plains, which spread out with a gentle slope to the northwest. The 
httle streams that run down from the mountains and pass off into the 
plams afford a belt of arable spots along the foot of the range, concern- 
ing whi<3h the following particulars have been obtained. Going south 
from the latter point, after passing some ten miles over the divide, we 
reach a little stream where there is a settlement and a small extent of 
irrigable land, and an area ten to twelve miles long and four or five 
wide, suitable for grazing sheep or cattle. Parsing over a dry level 
plain for about eight miles, we reach Chalk Creek, bordered by a val- 
ley eight to ten miles long and* about two miles wide, the greater 
part of which can be irrigated. Crossing another dry level of about 
four miles, we reach Meadow Creek, which has but little bottom land 
adapted to agTiculture, and not sufficient water to irrigate more than a 
few hundred acres. It is probable, however, that a ditch could be 
brought around from Chalk Creek, by which a considerable ai-ea of tiie 
upper level could be rendered tillable. 

Corn Creek, which is about five miles farther south, is flanked bv a 
moderately-broad area of flat land, which can be irrigated to theihil 
extent of the supply of water. Cove Greek Valley, about ten mile>s' 
tarther. on, furnishes but little . farming land, but contains some good 
|r^2yig fields, and is almady occupied to a considerable extent for this 
Mgpme. Five or six miles south is another small stream, (probably 
Creek,) wMre sufacient land for a few farms might be inigated. 
ir^as^g dvT&r a .^^^ nine to ten miles, we reach Indian Creek, 
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a tributary of .Beavrr River, wliicli brings us into another basin. Al- 
tliough there are two stage routes through tlris section, there is little 
known respecting its water systems ; in fact, t3ie very existence of Preuss 
Lake appears to be a matter of doubt, and futui^e investigations may 
show that this is but a part of the Sevier Kiver Basin, This is a differ- 
ent stream from the Meadow Creek, previously mentioned as coming 
down from Rush Valley. The most reliable information received tends 
to the conclusion that it is a separate basin, and that Beaver River, in^ 
stead of running west into an imaginary Preuss Lake, bends around to 
the nort]i, and after breaking through a low range of hills is lost in the 
saudy soil. Consideriug it as a separate system, it consists of Bear 
Rizer and its tributaries, which rise in the western slope of the moun- 
tains before mentioned. 

There is a considerable area of ]anil on Beaver River that can be irri- 
gited and cultivated, and the probability is that its breadth might bo 
iicreased by extending canals on the upper levels below the mountain 
(T ridge that crosses here. Passing over Beaver Mountain, we reach 
Tellow Creek, where there is a fertile belt, about ten miles long and six 
or seven miles wide, reaching from the creek to about two .miles south 
of Parawau. Ilere and at Beaver River are some sett lemefits and some 
land ah'eady under cultivation. Between Parawan and Cedar City there 
are a few arable spots, of small extent, which are already partly occu- 
pied. Cedar City is situated on Cole Creek, a stream about the size of 
the American Fork, which will irrigate four thousand to five thousand 
acres. Shirt's Creek, running by Kanara, is flanked by a considerable 
bottom, but the stream affords water sufiicient to irrigate only a part of it. 
West of this, twenty to twenty -fire miles, on another branch of Beaver 
River, are tlie celebrated Vegas de Santa Clara, noted as a resting-place 
after the fatigues of the desert march trom the west. By following 
these various streams as they move north towai'd some common reser- 
voir, it is probable a number of irrigable spots may be found. 

Crossing over the di\^de, which here sweeps round in a semicircular 
form iroin a southwest to a northwest direction, we enter the valley of 
the Rio Virgin, a part of the vast territory drained by the Rio Colorado 
of the west. This stream, which sends down a considerable volume of 
w^ater, is wide and rapid, and consequently shallow. It runs through 
an apparently barren country, here and there cutting through rocky 
cliffs and lava ridges, with occasional broad stretches of sandy land, 
covered with a very scanty growth of vegetation. Notwithstanding the 
unpromising appearance of this section, there are several settlements, 
some of vrhich (as Washington and St. George) number several thou- 
sand inhabitants. 

There are some very productive spots, and wherever water can be ob- 
tained, and the land irrigated, the soil becomes very fertile. The arable 
are<as around Toquerville, thence up the river, are very limited, but 
about Washington and St. George they are more extensive, and the en- 
tire Santa Clara Valley for fifteen to twenty miles in length, and two to 
three miles hi width, can be cultivated. One or two canals are being 
cut ulonii the Rio Virgin, which will add considerably to the cultivable 
area, his section, on account of its semi-tropical climate, is consid- 
ered ]}Tr the Mormons of great importance, as they look to it for their 
supply of cotton, raisins, oranges, and other products which cannot be 
growii in. Salt Lake Valley. 

In leg^ird to the vast regions east of the Wahsatch range, and south 
uf the t intah Mountains belonging to the Rio Colorado district, very 
Little hA known. Strawberry Creek, a tributary of the Uintah ,Eiver, 
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runs througii a very pretty valley for twenty to t\Yenty-fiVO miles, -wliicli 
averages seven or eight miles in widtli. The greater j)ortion of tins 
area can be irrigated, and would produce good crops. The Uintah Val- 
ley is more extensive, and has in it some very good land, a large por- 
tion of which may be rendered suitable for culture by irrigation, for 
which purpose the sui)ply of water is ample. 

CLIMATE AND PRODUCTIONS. 

Within the Territory of Utah, every grade of climate, from the cold 
regions of the snowy Sierras to the semi-tropical region of the southern 
plains, is to be found, but the central portion, where the greater part of 
the cultivable land is situated, has a mild climate, corresponding ray 
nearly to that of the middle States. Going north and northeast, as- 
cending the mountain valleys, the climate increases rapidly in severity, 
and the growing seasons become shorter. Generally the annual fall d 
snow in the valleys is small, seldom more than a few inches in depth, 
and it remains on the ground but a few hours, or days at the farthest 
In the vicinity of the higher mountains there are occasional injurious 
frosts. ^ 

Wheat, oats, potatoes, and fruit are the principal productions, which 
grow readily and yield abundant crops of the best quality, the soil be- 
ing naturally adapted to their culture. Over one million bushels of 
wheat were raised in the Territory in 1866, but the ratio of increase 
since that time has not been in proportion to the breadth of land sown, 
as the grasshoppers have be^n very destructive for the past three years. 
Not only have they injured the growing wheat, oats, &c., but where the 
ground has been replanted for other crops they have in some instances 
cut the plants down for the sixth time in one season. The average 
yield of wheat per acre, in favorable seasons, is twenty-two to twenty-six 
bushels, but in certain localities it will reach much higher figures. 

Cache, San Pete, and Utah Counties are the principal wheat-growing 
sections, not because they produce more to the acre, but because a 
greater area has been cultivated in this cereal in these counties than in 
others. It is probable that the superior flavor and lightness of the 
bread made from wheat grown in this Territory are partly due to the 
alkali with which the soil of the valleys is more or less impregnated. 

As is generally the case throughout the Eocky Mountain regions, 
oats grow luxuriantly, the average yield per acre in the Territory being 
thirty to forty bushels. It is no uncommon occurrence for the farmer 
to cut an average crop of sixty bushels to the acre. Although a large 
amount of corn is raised, and crops of forty to fifty bushels to the acre 
are produced, this cannot be considered a good corn-growing country. 
There are many places where tolerably good crops can be raised, suffi- 
cient to supply local demands, but the corn does not compare favorably 
with that of the Mississippi Valley. 

Sorghum grows finely, and it is probable that in this dry soil, con- 
sisting principally of silicates, and containing alkali, the i)roduction of 
saccharine matter will be greater than in soil having a larger propor- 
tion of vegetable mold. Whether beets, which gTow large and fine in 
this part of the West, will produce a large per centage of sugar, has not 
been thoroughly tested on an extended scale. 

-Apples, plums, pears, peaches, currants, gooseberries, grapes, &c., 
can be raised in Salt Lake Basin and south with ease, but apples and 
peaches, especially the latter, will be the chief horticultural product. 
The average yield of peaches to the acre, as shown by the returns, is 
over .three hundred bushels^ and last year a lot in Provo, twelve jods 
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long and six rods wide, produced three liunAred bushels. I'or the past 
three years the fruit has been seriously injured by the gr^hoppers 
eating off the leaves of the trees,. but the injury was les$ than it;TOtild 
have been in a section depending on rain to supply the requisite mc^istiire. 

As a grape-growing region this Territory cannot compete with Oali- 
fornia or Southern New Mexico, yet very iine grapes can be raised, and 
the Rio Virgin v^ection can produce a quality equal to the grapes of any 
part of New MexicOj but the area is limited. 

The potato grows to a large size, is of fine quality, and yields heavy 
crops. There are several fields of lueem, which is used to feed the cattle 
of the villages when the pasturage in the vicinity proves insufacient. 

Very few of the valleys, except those in the mountains, furnish any 
timber of importance but, as a general rule, a supply can be obtained 
from the neighboring ranges, chiefly pine and fir. 



COLONIZATION. 

The settlement, of countries by colonies is by no means new. The 
children of Israel went to the land of Canaan as a colony, Athens and 
Rome were founded as colonies, and it is well known that much of New 
England was settled in this manner* Of late years few colonies have 
been founded, and settlements have been by individual effort. The 
laws relating to Government land require that titles pass directly to 
an individual, and no combiued effort, no cooperation is recognized. 
Hence, when a colony undertakes to acquire a title to Government land, 
there are gre^t difficulties; for, as soon as the location is made,ysquatt^i?s 
and land speculators rush in, and appropriate whatever lands they can 
seize, not in good faith, but that they may realize more or less oil the 
rise in the price of land, caused by those who do come in good faiths 
Where there are raOroad grants covering one-half of tlie region, the 
difficulties are proportionally diminished. 

The objects to be secured in organizing a coloiiy may be defiiifteiy 
stated: IFirst, to secure choice and cheap laM; second, to divide siich 
land equitably among the members ; third, to build a town, centrally 
located, that ^ach may hav<e a share in the mcreased value of town 
and of country property, and that there may be the advantages of 
schools, churches, and good society at an early day ; foiirthj to obtain 
reduced rates on freight and passage; and fifth, to prohibit thi^ sale of 
intoxicating liquors and the introduction of gambling establishinents. 
Theoretical id^as are of little value unless enforced by practical exam- 
ples. The most noticeable recent example is that of the Union colony, 
the center of which is the town of Greeley, in Weld County, Territory 
of Colorado. 

A visit was made to Colorado, late in the fall of 1869,, by a gentle- 
man intei^sted in the formation of a colony, when the remarkably fine 
climate, the fertile soil, the abundance of minerals, and the majestic 
scenery attracted his attention. Almost eveiy part of the tFnited State^^ 
had been previously visited with a view to impart information on the 
best localities for those seeking new homes oh cheap lands, and it was 
seen that Colorado offered many inducemente, an important one being- 
its freedom fpom malarious diseases. But it was seen that to remove so 
far, in the common isolated method, would entail hazards of no ordinary 
character, and at the b^t it would .be .many^years .before ,the settler 
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^vonUl have schools and ehxirches near him, while the expense required 
to prepare for emigration presented n. formidable obstacle. The only 
plan promising much success was to organize a colony of several hun- 
dred families, that a large body of land miglifc be acquired, and that the 
schools and churches might. be built by a common fund. 

Hon. Horace G-reeley, 'having been consulted, entertained the proposi- 
tioD, and a call was made, December 7, through the columns of the Kew 
Tork Tribune. The plan of organization was substantially as set forth 
above, and the responses w^ere nmnerons. December 23, a public meeting 
was hold, and Mr. Greeley was appointed treasiu-er , A locatin g committee 
was sentoutin February, 1870, various parts of the Territory were visited, 
and a selection was finally made, April 5, on the Oaehe a la Poudre, 
five miles above where it empties into the South Platte, twenty miles 
from the Eocky Mountains, and on the line of the Denver Pacific Ballroad, 
midway between Denver and Cheyenne, fifty-five miles from each. 

About twelve thousand acres of land were bought of the railroad 
company, and two thousand from preemptors and squatters. The alter- 
nate sections, belonging to the Government, were to be liomesteaded 
and preempted. In addition, a contract was made with the railroad 
for fifty thousand acres more, running for three years. The Gommis- 
siouer of the General Land Office, at Washington, 'had been visited for 
the purpose of obtaining the privilege of having the Government land 
kept out of maa^ket until the colonists could go on from the States, and 
application was made to several members of Congress, but > nothing 
seemed likely to be donc^ and the attempt was abandoned. However, 
a remedy was found, which was not at first fully recognized. As soon 
as the location was definitely made, a charter was taken out, under the 
territorial law of Colorado, for a series of irrigating ditches, which prac- 
tically gave not only control of all the alternate Government sections 
adjoining those held in fee^ but also of all the land, whether belonging 
to the railroad or Government, which the ditches might cover 5 for the 
company were empow^ered to charge such a sum per acre for the use of 
water as made them masters of the situation, and this has been made 
manifest by the fact that they are not troubled with squatters or specu- 
lators. Had the country been one w^here irrigation is not required, they 
would undoubtedly have met witti gxeat difficulties. The sum fi^xed 
upon for membership was $130, and 65 in addition for expenses. The 
number of members paying the full fee w^as about six hundred and 
thirty, and the total receipts by the treasurer, about $100,000. The 
land purchased w^as divided as follows : A section of six hundred and 
forty acres, a mile square, was laid off for a town, and divided into lots 
rangmg from 25 to 200 feet front. Adjoining the town came, first, lots 
of five, next ten, next twenty, and next forty acres, each of which was 
appraised as being worth 8150, and members were to choose which they 
would take. A member could homestead a Government half-quarter 
sectiouj the fees on which would be paid, and have the use of water for 
his share, or he could preempt the same amount and h^ve wate3\ Thus 
far the smaller parcels have been considered preferable to tlie larger 
ones ; but all are held in esteem, and plowing and improvements have 
progressed about equally over the whole domain. The lots within the 
town are sold to the members at $25 for inside, and $50 for corner lots, 
and the smns received are to be devoted to school purposes and general 
^provements. About one hundred lots are held in reserve, to be sold 
hereafter at aii advanced price, for the use of schools, 
-^an^ments had been made with railroad companies at 2fewYoi5k, 
l50BT^g, Euff0,lo, Qlevela^ for the transportation of the 
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colonists at a reduction in rates of about one- third, and early in May they 
began to arrive. The weather was cold, there were no houses, and, al- 
thon;;^h n contract had be^n made for 70,000 feet of himber, it was not 
fulfilled, and there was considerable suffering. The first relief was 
obtained in buying bouses at a town five miles distant, and in hauling 
them to the ground with ox-teams; and a large building was bought at 
Cheyenne, and transported in sections on the cars. It was several weeks 
before any considerable quantity of lumber could be obtained, but finally 
the?e were large arrivals fi ora Chicago and other points. For some time 
there was considerable dissatisfaction. All were strangers to each other, 
some were suspicious, and the officers were charged with inefficiency, 
neglect, and even with dishonesty. Much of the discontent was bred by 
those who expected to get a better chance than others, and much by the 
forbidding appearance of the country. Where irrigation is a necessity 
the grass lias a brown appearance at all seasons of the year; and, as the 
ditch contracted for was not completed, many thought it doubtful 
whether lite could be sustained. A visit to several ranches, a few miles 
distant, alw^ays dispelled the illusion. Water came into the town about 
the 1st of J line, gardens and small fields were planted, and by the 1st 
of eJuly vegetation grew with remarkable rapidity. Experience has 
demonstrated that the feoil is remarkably fertile, and that if there should 
be any difficulty it will be in diisposing of surplus crops; but of this 
there need be little fear, as the huudi-eds of mines and mining towns 
near by will always afford a good market. 

The working of the official machinery of the colony has been reason- 
ably harmonious. There have been jealousies, unkind remarks, ungrate- 
ful expressions, and some aspirations for position, but, in the main, mat- 
ters have been kept well in hand. The locating committee received fair 
wages for their services; the superintendent was paid $7 a day until the 
middle of July. The president refused to receive any reward after the 
first week in May, and the only office to which any salary is now 
attached is that of secretary. The property is held in trust by a board 
of trustees, who grant deeds to members in fee whenever they make im- 
|)roveuicnts on the laud they have selected, either within the town or. 
on their outlying land, and the charter for the irrigating ditches is held 
by them in trust. When members receive their deeds they are entirely 
indei)endeDt of the colony, although they are members, inasmuch as each 
holds a certificate which entitles him to the use of water for all time; 
and in the election of officers he has one vote. No member can hold 
more than one share, and he can buy of the colony no more than one 
hundred and sixty acres of land ; but few have bought so much. The 
sons and daughters of a member, if of age, oan hold shares. The plan 
under which this colony was organized has worked extremely well, and 
in the formation of other colonies which are about to join it, without 
any charge above cost of land or charter privileges, only a few unimport- 
ant changes have been thought desirable. At the close of the year, 
that is, when the town was nine months old, there were nearly four hun- 
dred and filty houses, many of them large and well finished ; about twenty 
stores of all kinds, some of them first-class, both in regard to appear- 
ance of buildings and stock of goods; mechanics of all kinds, a weekly 
newspaper, three schools, and a population of at least one thousand souls. 
;No liquor is sold in the place, nor is there a gambling establishment of any 
kind. Pei^iiaps three-fourths of the members belong to some religious 
denomination. The navigation of the river on which the town is situ- 
ated is to be imx>roved for the purpose of floating timber from the moun- 
tains-, and extensive saw-mills, as weU as other mills are to be erected. 
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The experience of the colony in irrigation is favorable. It makes 
farming a scientific pursuit. The expense and labor are by no means 
formidable, and the colonists are found to adapt themselves to their 
requirements without any difficulty whatever. The incentive is, large 
crops ; thirty bushels of wheat, fifty of oats, forty of barley, and two 
hundred and fifty of potatoes being a probable average. Finally, its 
success seems to arise mainly from adopting an organization that gives 
to the producer those profits which, under other conditions, are appro- 
priated by speculators and capitalists. . 



CHINESE LABOR IN AGRICULTURE. 

The public mind, within the last three years, has been much exercised 
upon the subject of Chinese immigration. Alarming predictions have 
been uttered as to the probable increase of this movement when once 
the starving masses of Asia shall have been attracted to it. Among 
these gloomy forebodings is the reduction of the wages of our own la- 
boring population to the starvation prices of Asia. Speculations as to 
the influence upon our political institutions of the enfranchisement of 
these Orientals have not been wanting. Fears are expressed that our 
entire social system is to be overwhelmed by the sudden irruption of the 
great masses of heathenism, and the progressive forces of civilization 
are to be overborne. The movement, however, has of late received 
more careful study 5 and, as the facts of observation have been multi- 
plied, not only have the intelligent minds of the nation emancipated 
themselves from their first apprehensions, but even the popular uneasi- 
ness has measurably subsided. The revolution which this importation 
of cheap la.bor is destined to work in our social system now promises to 
take place so quietly and so gradually, that ev,en the most sensitive of 
our vested interests may not be seriously disturbed. 

The movement so far has not assumed proportions at all alarm- 
ing. According to the reports of the Bureau of Statistics of the Treas- 
ury Department, the total number of alien passengers arriving in -the 
United States, during the period commencing with 1820 and closing with 
the third quarter of 1870, was 7,448,922, of which number 108,610, or 
less than IJ per cent, were from China. The immigration from Japan 
and all other Asiatic countries could but slightly increase this propor- 
tion. This Mongolian influx was almost imperceptible prior to 1854. 
From 1820 to 1840 the number of arrivals was but 11. From 1841 to 
1852, inclusive, the whole number was 35. In 1853 the report of gold 
discoveries upon our Pacific Coast seems to have made some impression 
upon the conservative Chinese, for in that y ear there were reported 42 
arrivals, a number nearly equaling all the previous arrivals. The year 
1854, however, witnessed a sudden enlargement of Chinese immigra- 
tion, the aggregate number of arrivals being 13,110, a number not sub- 
sequently equaled until 1869, From 1855 to 1867 inclusive, the annual 
arrivals fluctuated between 2,500 and 7,500, rising in 1868 to 10,684, and 
in 1869 to 14,902. During the first three quarters of 1870 the aggregate 
was 11,051, showing a falling off of 20 per cent, as compared with the 
corresponding period of 1869. The immigration of Chinese females com- 
menced in 1867. During the years ending June 30, 1867, 1868, 1869, 
and 1870, the arrivals were 8, 46, 974, and 1,116 respectively, making 
the total number of Chinese female immigrants, 2,144. The grand JtotaJ 
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of arrivals of Chinese immigrants, male and female, during the last half 
century, is but about one twenty-fifth of the arrivals from Ireland and 
Germany alone during the same period. 

In the character of these immigrants, and in the motives which are 
known to have generally prompted them to seek our shores, is found aD 
ample quietus to the exaggerated alarm which this movement at first 
excited. Scarcely one can be found among these coolie immigrants 
who come hither with any purpose of permanent settlement. The Chi- 
naman expects to return to the ^'.Flowery Land" with a competence for 
life, the result of a few years of patient industry and self-denial in this 
land of high wages. It is stated that a capital of $300 is ample to ena- 
ble the coolie, upon his return home, to live in comparative ease and in- 
dependence, to enjoy among his untraveled countrymen the considera- 
tion of a great adventurer, and to move in a higher circle of society. 
But these worldly considerations are by no means the most powerful of 
the motives urging his return to his native land. His great desire is to 
be buried with his ancestors. To secure this point he stipulates with 
his emi)loyers, or with the Chinese associations with which he affiliates 
after his arrival in America, that, in case of his death in this country, 
his body shall be sent back to his native village for interment. 
The carrying trade in dead Chinamen has already attracted attention, 
and is increasing as the tide of immigration rises. 

The feeling which prompts these stipulations is not a mere exag- 

ferated patriotism 5 it is the outgrowth of religious faith. Though the 
luddhist system, as explained by its authoritative expounders to the in- 
telligent and educated classes, seems to be very deficient and intangible 
in its dogmatic basis, the common people have ingrafted upon it a pop- 
ular mythology which secures the most unquestioning faith. The influ- 
ence of this popular belief upon the family organization of this singular 
people deserves especial mention. Deceased relatives are always buried 
in a locality supposed to be under the care of an imaginary spirit of 
good luck, generally called "Fung Schtiy.'^ Under the inspiration and 
protection of this divinity it is believed that the s^jirits of departed an- 
cestors will be able to exert a favorable influence upon the worldly affairs 
of their descendants. Hence the coolie desires to return to the locality 
around which these ancestral influences play. Again, the ancestor him- 
self is dependent upon the offerings of mock money upon his grave by 
his descendants to enable him to purchase exemption from the tortures 
of the Buddhist purgatory. The coolie expects the same services from 
his descendants. This association of tt|e interests of different genera- 
tions gives the family organization a controlling influence in Chinese 
society. The practical effect is to destroy almost all desire of perma- 
nent expatriation. The law of the empire further makes this a capital 
offense ; but under the diplomatic pressure of European governments in- 
terested in the coolie trade this law is now a dead letter. 

The Chinese coolie seldom or never removes his wife or family from 
his original domicile. They are left to represent his home interest with 
his ancestral divinities. The women are still less inclined to travel than 
the men. Without any education or mental development, Chinese 
females cherish exaggerated terrors of the fierce ' outside barbarians," and 
of the tempestuous seas. A number of higher-class females have arrived 
in this country, the wives of intelligent merchants and business men, 
whose belief in the popular creed is not more profound than that which 
the ancient philosophers cherished for the classio mythology ; but of the 
laboring classes it is believed that not a single instance of this character 
has yet been reported. In regard to the recent remarkable increase in 
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the importation of feinales from China, there are paintiil facts of kite 
development -which show that they are brought to this country for i>ur- 
poses of pabho prostitution— a nefarious trafQc in which botli Ameri- 
can and Chinese enterprise is enlisted. Women arc at- a great discouiit 
in China, as in all heathen countries. They are sold by their parents to 
escape starvation. The wife and daughters of a bankmpt Chinese are 
sold among' his other goods and chattels to meet the demands of rapacious 
creditors. Many immigrants to this conntry were compelled to mort- 
gage their families in order to pay their passage-money. But, as if 
this legal traffic did not sufiice "to meet the bestiiil demands of our 
Christian civilization, it is understood that a regidar system of piracy 
in theriver and maritime provinces of China overrides the weak local pohco 
and seizes whole villages, holding the rich for ransom, and selling the poor 
into slavery. This system of piracy was illustrated by a placard lately 
posted in the streets of San Erancisco by a Chinaman, reciting the abduc- 
tion of his sister by these wretches, and her transportation to a brothel iii 
that American city. The facts were made public in a legal investigation. 
It is evident, that with the Chinese female immigration already secured", 
no permanent family organization can be espected^ and that consequently 
the Chinese race will not be propagated in this countiy. Their continu.- 
ance as a part of our population is then limited to the natural life of the 
immigrant. IsTothing in their deportment points to any permanent 
assimilation with our soci^il system. That the present aggregate of 
Obinese in this country will probably be greatly enlarged in coming 
years there is little ropm to doubt 5 but that they will become interested 
in our political affairs, or that they will ever amount to a considerable 
part of our population, does not appear from any facts yet developed. 

^ Certain parties and interests in this country are demanding legisla- 
tion which shall restrict or prohibit the further importation of these 
cheap laborers. It is not at all likely, however, that such unanimity of 
public sentiment will be secured asis necessary to secure this adverselegis- ' 
lation. By a majority of two-thirds of both houses of Congress, ratified 
by three-fourths of the State legislatures, all political disquahfications 
arising from race, color, or previous condition of servitude," have been 
abpUshed. . To revive in the case of the Asiatic the restrictions and 
disabilities . that have just been removed from the African 5 to nar- 
row down a broad principle of the universal brotherhood of mankind to 
which this nation was educated only through bloodshed and suffering, will 
reqmre a majority equal to that by which the fifteenth amendment was 
ingrafted upon our organic law. It will require also a repudiation of 
the Burlingame treaty. It is scarcely possible that the American peo- 
ple can be persuaded upon mere theoretical consideration to re- 
peal their late organic legislation, or to repudiate their public Mth, 

That the introduction of cheap Asiatic labor upon an extended scale 
may ultimately affect some of our industries is possible. Labor-saving 
machinery has been doing the same with every improvement that has 
been introduced, yet no one would now be willmg to go back to the 
days of primitive, rude processes. It has been found that the disorgan- 
:zatipn Qf xnxiustry resulting from past improvements of this charactei^ 
has been but temporary and superficial— preliminary to higher organi- 
zation of productive and financial interests. They have been found to 
elevate and amehorate the laborer hunself. Labor-saving processes 
save Much of the drudgery which once oppressed the heart and brain 
ai^d muscles of the toiling laborer. JMachinery is now the mud-sill ot 
scH^^y, While it has cheapened production' by superseding useless and 
CTOteM process^^^ labor, it has, by enlarging production, 
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opened to tln^ workmau a higher and more remnnemtiye scope of em- 
ployment. English looms now represent the force of millions of ifie©, 
yet English weavers are paid much larger wages, iu compadsoa w^ 
the cost of isupportj than the Chinese and Indian artists, whose exquistte 
workmanship has lately been undersold in their own markets by the 
products of English machinery. It is within the recollection of per- 
sons now living that the introduction of spinning machinery into Eng- 
land was resisted by mob violence, as taking the bread out of the mouths 
of the laborer. It is believed that the alarm of the laboring population at 
the prospective rivalry of the Chinese is premature and unfounded. On 
the contrary^ it is thought that the introduction of these cheap laborers, 
while superseding the hand labor of our native and naturalized popula- 
tion, in many elementary processes, will open up to the latter higher 
employment, based upon the increased production that will ensue. For 
instance, it is claimed that the immense mineral resources of Missouri 
were hindered in development by the lack of che^p labor, and that, 
with 50,000 Chinese, working with their mechanical regularity aiid 
low wages, an aggregate production of 600,000 tons could be sectured-- 
an amount equal to our total imjwrtation of iron. This immense mass 
of productive industry would give rise to more varied and intellectual 
employmetit for the native population. All the branches of mannfaG- 
tures into which iron enters as a constituent material, would feel the 
genial impulse of a cheaper raw material, and would afford their fin- 
ished products at lower prices, thus stimulating consumption, and awak- 
ening a still greater demand in the market. All branches of trade and 
transportation would- sympathize with the increased production, and 
would enlarge their activities accordingly, indefinitely expanding the 
field for employment of our intelligent native population^ now laboring 
in less lucrative and less dignified occupations. Machinery has greatjy 
alleviated farm labor, but not to so great an extent as in manufacture. 
Several of its heavier processes, especially in soil manipulation, await 
the results of inventive genius, which is now devising improvements. 
Until the drudgery of these elementary operations ean be devolved 
upon machinery, they must still be borne by human nerve and muscle. 
The costly labor of our American population, applied to these rudiment- 
ary tasks, seriously narrows the profits of farming enterprise, and conse- 
quently tends to drive capital into better-paying investments. This 
again reaicts against the interests of labor, by lessening the demajjd, 
and consequently cutting down wages. The American laborer iB the 
most intelligent of his class in the world* With his increased intelli- 
gence a higher grade of wants and necessities is developed, requiring 
more abundant means of support Any modification of our social or^ 
der which tends, to contract his means of subsistence is anti-deniocratio 
and reactionary. For the present the cheap Government l^ds of our 
public domain, and the wonderful liberality of the laws regulating their 
disposal, offer to the agricultural laborers of our older States a con- 
stant refuge against the pressure upon wages, by drawing off their sur- 
plus of laboring force. But, with the increasing activity of disposal, 
the time will come when the public lands will have passed into the 
hands of private owners, and this refuge of eastern labor will have 
been cut off. If our democratic civilization is to be maintained, we must 
before that time secure some other refuge, some reorganization of social 
forces, which will save the interests of the laborer and preserve to him 
his full share of the products of industry. 

This problem in social soien;^ is, then^ no lessim|x>rtantto the laborer 
than to the capitalist. The questionof present interest, however, is to 
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coordinate this new element of clieap labor in such a* way as not to 
supersede the employment of higher-priced native labor. It is submit- 
ted that cheap labor will operate in the same general direction as labor- 
saving machinery 5 that, by cheapening production, it will open up more 
numerous sources of employment, of higher grade and of better wages. 
American labor, if it continues to hold its relative weight in its combi- 
nation with capital, must develop increasing efSciency in producing 
results. If so, it must be emancipated from the drudgery of those ele- 
mentary operations from which machinery has already partially relieved 
it. Labor must be more intellectual, and the native laborer must aspire 
to a larger share of the labor of direction. The employment of China- 
men will tend to secure these essential points. While relieving the 
American laborer from the rudimentary task-work of agriculture, Chinese 
cheap labor will impart an impulse to production, as machinery has 
done, opening new sources of employment. In these his conservative 
habits and his mechanical intelligence will forbid his rivalry with 
American labor. He is an excellent imitator, and will perform with the 
exactness of machinery the operations intrusted to him, but he has no 
vivacity of invention to lead him beyond those prescribed limits. These 
conclusions, though in a measure hypothetical, are supported by the 
agricultural aiul commercial press of the country in general, and seem 
to be gaining ground in public opinion. Of course, their real value can 
be finally tested only by experiment. 

Leaving out of view such theoretical considerations, and estimating 
the experiment of Chinese labor in this country from the results it has 
already achieved, its success seems to be assured. The patient docility 
and remarkable facility of imitation of these immigrants enable them 
quickly to learn any rotitine operation. They have no wasteful habits, 
and hence the same amount of raw material goes farther in their hands 
than in those of the native or naturalized laborer. Their mechanical 
exactitude and singular carefulness in performing their tasks will go 
far to relieve the labor of superintendence. Their couvstant industry, 
plying their hireling tasks with as great diligence as though wjorking 
entirely for themselves, makes their labor especially profitable. Their 
habit of boarding themselves relieves the family of the farmer from that 
invasion of domestic help which often imposes a ^erious burden, both 
of labor and of subsistence. 

In the cotton industry of the South, and in the silk and tea culture of 
the Pacific coast, they find themselves especially at home. In these 
pursuits, requiring such an endless variety of manipulation, the careful 
and mechanical Mongolian wiU find special adaptation, supplying a 
kind of labor which can be obtained from no other source. He wiU in 
time adapt himself to other branches of agriculture, with resultfi not * 
less decisive. -The experiment has been inaugurated, and from 
present appearances seems destined to receive a fair and full trial. 



MODES AND EESULTS OF IRRIGATION. 

The work of irrigation, a necessity of our agriculture in a large and 
promising portion of its area, is attaining systematic development, and 
assuming larger proportions with the settlement (and especially col- 
onization) of the plains and mountain valleys of our Territories. ^ The 
Union Colony at Greeley, Colorado, furnishes an illustration of the 
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latest modes of operation, the cost and capacity of works, with some 
indications of pecuniary results. 

Going from the Eastern States, ^s the people of Greeley have done 
under the organization of this Union Colony, and being almost wholly 
an agricultural people, with no speculative views in regard to mining or 
other uncertain pursuits, a great problem was presented in regard to 
irrigation. It is to be understood that rain falls so seldom in Colorado 
that no dependence can be placed upon it in growing crops, except dur- 
ing March, April, and May, when there is either snow or rain sufficient to 
germinate the small grains. After this time the ground becomes so 
dry that any kind of planted crop must perish without irrigation. The 
only possible chance, then, for the farmer to grow profitable crops is to 
construct canals to convey the water of rivers in such a manner that 
it may be conducted over the fields. 

Perhaps there is no more forbidding prospect to the settler than the 
necessity for an expenditure of several hundreds or thousands of dol- 
lars that the want of rain may be supplied, and the mind instantly 
suggests that there is a country where rain is always sure ; but when it 
is considered that by means of irrigation crops are always certain, that 
the farmer bids defiance to the drought, and that the yield is nearly 
three times greater than elsewhere, it is apparent that great advan- 
tages may arise. In the case of the Greeley Colony, the cost of con- 
structing irrigating canals has been from $1 to $3 an acre. The right 
to use the water has been attached to the real estate in perpetuity, with 
no other expense than the cost of repairs and superintendence. Else- 
where in the Territory and in New Mexico farmers make their own 
ditches as a neighborhood enterprise, which is practicable only when 
the ground is favorable 5 or, companies are formed and an annual water 
rent is laid, ranging from $1 to $2 50 per acre. In towns, such as Den 
ver. the annual charge for water on an ordinary building lot is from $5 
to $10. In Greeley an assessment has been made of $2 60 for each town 
lot, and $5 for five or ten acre lots, for the season, which will be amply 
sufficient to cover all expenses. 

This colony early felt the importance of obtaining a knowledge of the 
best method of irrigation, so that, if possible, material mistakes might 
.be avoided; and accordingly a farmers' club was established, meeting 
weekly, and correspondence was opened with intelligent cultivators in 
Colorado and Utah. Several gentlemen have also visited the club and 
given the results of their experience. Mr. Eobert L. Kennison writes to 
the club as follows : 

I resided in Utah about twelve years, and farmed some ten years of that time. 
When possible, we always prepared the ground in the fall, and sowed our wheat, oats, 
and barley as soon as wo could after the frost was out of the ground, in the spring. 
At the time of sowing we prepared the ditches for each field. The advantage of sowing 
so early is, that it saves one, and sometimes two irrigations. In laying on the ditches 
to irrigate a farm, we first made mains from the public or company ditch, ahd in 
making them we kept on the highest land, paying no attention to section or other 
lines. Having our mains on the highest lands, we could easily irrigate each way from 
them. The mains being made, we laid off the field into lands or divisions, varying in 
width, according to the character of the soil and the lay of the lafld, from 'one to 
twenty rods. The divisions were always by smaU ditches, which were made by run- 
ning a furrow both ways, and following with a wooden scraper made like an A. If 
our lands or divisions were dry for a long time, we generaUy preferred to divide them 
by running another main through. While more water is used by making ditches than 
by laying off the land by raising ridges, I think that the work can be done so much more 
rapidly and perfectly as to make it the better way. 

I slionld advocate the irrigation of smaU grain by flooding. Supposing your field 
ready — the main and laterals aD. in order — we will commence by shutting down the 
gate or damming the main, so as to force the water on the land ; and here I would say 
that the greater the amonnt of water in the main, if we can handle it, the better : but 
37A - - . 
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no more is wao ted in it j:haii can bo taken care of. The main, having been closed 
below, is opened at the highest part of the land, where, if the ground is level from side 
to side, and snffi.ciently inclined from the ditch, the water will soon find its way to the 
farthest end of the land. If, however, some portion is higher than the rest, the safety 
of the small ditches each side of the land is apparent ; for then the center opening is 
closed, and the water let through the side ditches until it reaches the point of obstruc- 
tion, when it is let out to flow on again ; and this may have to be repeated again and 
again upon the same land, though generally there is no such trouble, the water flowing 
unobstructed over the whole. \Vhen the land has been fully flooded, the work is done 
and the water is shut o£t\ If there are low places where the water stands, on the com- 
pletion of the flooding, it is well to draw it off at once through the side ditches, which 
have come into use again. Beginners are apt to irrigate too early the first time. I do 
not think that small grain, if sown in season, will need irrigation until about the last 
of May, when, being in the milk, grain suffers the quickest from the want of water, 
and must then bo well cared for. 

Corn, potatoes, and garden vegetables we plant in rows, and irrigate by sending a 
stream of water between the rows. Potatoes are easily spoiled by flooding, and do 
not generally need water till in blossom. When the leaves of the corn curl up in the 
middle of the day it is an evidence of the want of water. There are indications of the 
need of water which can be learned only by experience, but the beginner is more 
likely to err in using too much than too little. In the irrigation of trees, avoid allow- 
ing the water to touch the tree, and shut off' early in the fall, so as to give the wood a 
chance to ripen,, and thus avoid winter-killing. 

Mr. J, H. Latey, of the firm of Godbe & Co., writes that— 

Too much water in the summer time causes vegetation to be yellow ; if too little is 
used the leaves will parch ; if applied too late in the fall it is said to be injurious to 
trees, as tending to promote growth' which is endangered if frost suddenly sets in. It 
is almost impossible to wear out land, for the reason that irrigation brings out fresh 
Boil and ma7iure. The disadvantage is that it is very hard to keep down weeds. 

Mr. L. K. Perrin, of Denver, makes the following statement: 

There are two methods of irrigation practiced by the older farmers in this section, 
viz., flooding and soakage where the soil is light or does not bake ; though I find very 
little of such soil adapted to irrigation by soakage, that is, upon which the object may 
be accomplished in a reasonable time. With grain almost every one floods, it being a 
much quicker mode. You inquire, " Shall we level our land so aa to form beds Cer- 
tainly not. It is too expensive, and is not necessary. Further, it is too laborious. We 
tried that plan years ago, atid it has long been discarded. Most of the grain is put in 
with the harrow, and harrowed both ways, the last time going the way the water is to run, 
the water following the marks of the harrow in little rills. The dead furrow is very 
annoying. Sometimes, when irrigating, it will catch the whole stream, unless watched 
continually, cutting badly. Always have your main ditch on the highest ground pos- 
sible. Irrigation shonld commence at the lower end of the ditch, thereby saving time 
in repairs ; for, if commenced at the upper end, the water usually makes the banks of, 
the ditch soft, and breakages are apt to occur, though that depends on the grade of the 
ditch. It is best to use as large a stream of water as the nature of the ground will 
permit to be handled with profit. 

Some farmers, with clay lands, make a marker with cultivator teeth, placing them 
18 inches apart, thus forming small ditches where little rills of water can flow, 
which will soak through to each other in twenty-four hours. This would not do for 
sandy soil, as they would be aU together in a short time. The shovel-plow is some- 
times used for making ditches in the grain-fields, but such deep and wide ditches will 
shako the good out of almost any reaper in harvest time. Cultivated crops should be 
put in rows, for then, with the shovel-plow to go between the rows, ditches may bo 
made in which small rills of water can flow, and, if the ground is loose, the crops will 
soon be irrigated by soakage. After a crop has been wet, and the ground is dry enough 
to worlt, the cultivator should go between the rows, to prevent the moisture from bak- 
ing out. A stream of water constantly flowing on a crop will not do any injury, if it 
drains off immediately. Standing water, with no outlet, will insure the loss of the 
crop. On side-hills, where the lands wash, we use four laths nailed together, which 
form a trough for the water to run in. They should be placed in the ditch, a rod apart, 
near the bottom, and the water can run night and day without injury. This plan ia 
follovred to considerable extent, as our land is rolling, and does not require much 
watching. You will not see the time, probably, when you wiU have to irrigate in the 
spring to get crops up out of the ground. We seldom have to irrigate before the first 
or middle of June. With tho spade or hoe you can soon tell where water is wanted. 
Experience teaches us where water is needed, even from a distance, without minute 
examination of a crop. I would not irrigate fruit trees after tho 15th of August. Dead 
furrows are a nuisance; and, if I wore to start anew, I would outfit with tho swivel- 
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plow. Sod land requires double tlie quantity of water needed on old ground, also 
much niore labor ; and if you average fifteen bushels of wheat per acre on sod., you 
will accomplish more than I have done. 

If your ditch company issues water to its customers with any pressure, you must 
look out for leakage; that is, if you give your customers water with a five-inch preS' 
sure, the ditch will shrink one-third ; so if your ditch carries 1,500 inches^ you can fur- 
nish but 1,000 with such pressure. Less pressure, more water to furnish j greater pres- 
sure, less water. This fact we did not learn till this winter. 

Captain Boyd, of Greeley, states that he has had much conversation 
with Mr, Eaton, who worked in New Mexico, where there is a light 
sandy soil, and flooding is generally practiced, and that he thinks this 
mode will have to be followed in Colorado. He adds : 

Generally, the land lies to the south and east, and it is necessary to throw up sev- 
eral furrows. Much will depend on the fall of the ground and width of the landS. In 
flooding, a large amount of water is required, but a larger amount on ground quite 
sloping would have a tendency to wash away the soil ; still the soil does not wash 
much. Mexican land is of a black color, not eray like that of the Platte. North of 
tlje river are several intervals of black soil. Water penetrates moist soil much more 
readily than dry soil, for the reason that particles of water have affinity for each other, 
and oh the principle that particles of matter move more easily among themselvfis. We 
met the difficulty of a dry soil last year, and a long iime was required to moisten it. 
Jl dark-colored soil absorbs heat ; a light one reflects it ; hence, mucky soil is more 
readily watered by furrows than a light soil. Muck contains fixed carbon or charcoal. 
The particles are separated from each other, and hence it is a powerful absorbent. 
Muck is analogous to charcoal, and tjie particles of water move through it as through 
sand. Where there are a great many pebbles and gravel, the soil is moist ; they seem 
to Jiave the power to raise moisture. If there is a gravel knoll, the water will gen^ 
erally rise to the surface, 

Mr. L. K. Perrin furnishes the following in regard to irrigation isx 
JeflGerso^ County, Colorado : 

The Table Mountain Water Company, of which I am superintendent, sell their 
water for $1 50 per cubic inch, to be taken out of the ditch with spouts or bo2^s at 
right angles with the ditch ; no spout being allowed to take more than thirty inches in 
one body. These boxes are 3 by 10 inches in the clear, are set edgewise and just un- 
der the water, so that the center will give an average of 5 inches' pressure. Last year, 
and every year since the dit<jh was built, the water was run through a spout into a 
square box one foot deep, with holes cut 3 by 5 inches, giving a pressure of 5 inches 
over these holes, and each party was required to put in hia spout and box. Some put 
in larger spouts, giving them a i:>itch of 5 or 6 inches in as many feet, and these being 
near the bottom of the ditch, the water came through in great force, and frequently the 
measuring boxes were found running over ; hence we made a change to the effect of 
.giving every one a spout just large enough to take what water he wants, and not give 
a chance to steal. 

Under the old measurement system, the average supply for three or four years was 
threorfourtha of an inch to a cultivated acre. Farmers putting in one hundred acres 
had 75 inches of water for the season. We sell from May 1 to October 1 jtthat is, if it 
is called for so early in May. The water runs day and night, but not more than three- 
fourths of the time during the Reason. The average cost for water with us is 
H 12^ an acre. On the old farms grain is not irrigated more than twice in a season ; 
on many not more than once. 

The Smith Ditch Company, of Denver, charge this year $3 an inch, measured in our 
way: for three previous years they charged $5 an inch. The farmers on Kangom 
Creek are charged $2 an acre. 

Judge Osborne delivered an address before the Greeley Farmers* Club 
which seems to be specially applicable to Colorado farming. He said : 

I came to this country to mine, and undertook it for about four months, and within 
that time I found the gold and silver very much mixed with rocks and dirt, and in many 
places hard to get at. I turned my attention to other business which was quite lucra- 
tive for a few months, and then I turned face about for the vaUey, and found " Paradise 
Lost'' on Big Thompson. There I gave attention to stock-raising and farming, in 
which I have been quite successful, though not so much so as many that have had 
more means, I ^nd there is nothing like sticking to business. The first year or two 
were seasons of experiment. I knew nothing of irrigation, and could not find anybody 
who did. I thought we could raiapj a crop* on the i3ands and bends of the creek, and 
in fact thought it was the only land that was rich enough to produce. In 1862, 1863, and 
1664 I farmed these lands, but th a-t was the year of high water, which flooded my en- 
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tire crop, garden and all. The waters began to abate on the 27th of May, and I com- 
menced plowing on the second bottoms, made garden, and put in an entire new crop, 
and have never raised a better one, and without irrigation. 

Experience teaches me that fall plowing needs less irrigation than spring plowing, 
and that oats will stand more water than wheat. I reached these conclusions by ex- 
perimenting, first with a crop of winter wheat, which I did not need to irrigate. The 
ground became well settled, and the wheat covered the ground before the warm, dry 
weather came on. I discovered that oats would stand more water than wheat in the 
season that grasshoppers visited us. I tried to drown them, but I could not, for they 
would crawl to the top of the oats and wheat blades, and bid defiance. 

We can raise good crops here if we do our duty, and take especial pains to keep 
water in full supply. You cannot always tell exactly where the lateral ditches should 
run. ' A main ditch mmst be provided on the highest ground ; but, in my experience, I 
have found it necessary to wait until water is brought on before establishing the 
smaller water-courses. I have run water-courses through grain after it was wefl up ; 
and though this seemed wasteful, still, on the whole, it was profitable. It costs a great 
deal to irrigate, more than some represent; still, the large yield will pay for all out- 
lays. I have raised wheat which was so heavy that in throwing my hat upon it from 
a distance it would remain on top. We find that our land does not require half the 
water, after a few years, that it did at first. I think that such land as you have 
should be flooded, and that it will not do to depend upon soakage. With a good head 
of water a man will do well if he can irrigate an acre a day. Do not undertake to 
irrigate with a small stream. Water enough must be had to keep a man constantly 
busy, and he must not stand waiting for the water to make its way, for it will 
do no such thing ; he must keep along with the water, hoe in hand, conducting to this 
place and that, and see to it that every point of the field is watered. To turn water 
upon a field or garden and go of£ expecting it will do what is required, is useless ; for 
it will make no progress, or it will run in wrong directions. It is true that, where the 
pocket-gophers are in the ground and have made passage ways the water will run 
for several rods, and irrigate well. Their work may be detected by the fresh dirt 
■t3irown up, but there are no visible holes. The work of prairie-dogs is different ; they 
have deep holes, and water running into them will be wasted. Such holes must be 
stopped. I have seen no land in Colorado which will not yield well if water is applied. 

Ground plowed in the fall will stand more dry weather than when plowed in the 
spring. I sow from ninety to one hundred pounds of wheat to the acre j and as many 
as ninety pounds of oats, and one hundred pounds of barley. In early sowing the grain 
soon covers the ground where it settles, and the water is more easily run over the sur- 
face while moisture is retained. Ground should always be rolled, to pack it on the 
surface. I once sowed oats without roUing, and only a part came up ; then I rolled 
the whole, and it all came up. 

Irrigating ground to start the grain I think impracticable, except on small pieces, as it 
would require a vast amount of water, far more than any one would suppose, and would 
keep busy four or five men to the acre. Therefore, we aU depend upon snow and rain 
to get the grain above ground. I put my graui in deep, and prefer to have the ground 
rather rough until after sowing, when I harrow and pulverize thoroughly. 

I sowed about two acres of timothy and clover, which did well. At first the clover 
occupied the ground ; after that the timothy came in, and now there is no clover. I 
cut about two tons of timothy. hay to the acre, and it is this which gives us the first 
green grass in the spring. Clover does best on upland. The weeds are a great cause of 
difficulty in getting a stand of grass on the bottomsi; and I had to weed my timothy and 
clover. It mil be several years before you wiU be troubled with weeds on the upland ; 
need never be troubled if you keep them down as they appear. It is a good plan to 
sow timothy along your ditches ; by so doing I am getting a good sod, while wasting 
is prevented. 

We grow as good corn here as is grown anywhere, but the crop is not so large as in 
Illinois 'y 1 should say not to exceed an average of 25 bushels to the acre. We plant 
any time after the first of May. It will mature if planted by the 20th. One advantage 
with corn is that it can be put in and gathered when there is no other work ; and after 
it is ripe it may stand in the field for years without injury. Corn will not mature 
without water. I should plant about five inches deep, and I have planted on sod, with 
a spade. A hand corn-planter does well. There is no use of planting com in dry 
ground, for it will never come up. I find that it pays to do work well, and that when 
more work is undertaken than can be done well your labor is thrown away. 

You will be likely to experience some trouble in getting garden seeds to grow. I 
have found it a good plan to lay boards on the rows, when seeds are planted, for moist- 
ure is drawn up, and the seeds are sure to start. When they are ready to break 
through remove the boards. It will not do to p2ant as shallow as in the States. When 
we commenced we knew nothing whatever of irrit^ation, and we were told to do this, 
and to do that, and there were a dozen ways, fe.gmething may be gained from our 
experience. 
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For our main crop of potatoes "we depend first on the Nesbannock, and next on tho 
Early Goodrich. Of the firstui have raised over 400 bushels to the acre; the average 
yield is 150 to 200 bushels. Bottom land wiU produce most, but on upland the quality 
is superior. Some cover with a plow, and others with a hoe, in well-prepared furrows. 
1 plant in rows 3 feet apart and 18 inches in the row, harrowing just as they are 
coming up ; then work with a double shovel, and lay by with a single shovel. The 
Early Eose has done well, but whether it is best for general planting or not remains to 
be seen. Potatoes are injured by being flooded; to run the water between the ro^ws 
is sufficient. Last year I raised 1,100 bushels on the bottom, and did not irrigate at all. 

We have had much trouble with grasshoppers, though not of late years, and we have 
learned so to manage them that our crops never fail wholly. I see there are no eggs 
laid this year ; when they are laid it is a good plan in plowing to bur;^ them deep. 
There are several kinds of grasshoppers, but there is only one variety which does any 
harm. When they came thick we used to open aU the ditches, and conduct them on down 
as far as they could float, and thus the farms above were rid of part of them, at least. 
They never cover a whole county ; and sometimes they destroy only a part or a comer 
of a field, and then suddenly disappear. 

Mr. Elisba Evans, of Denver, finds objections to flooding land, inas- 
much as on parts of the field water will be likely to stand and cause the 
ground to bake ; hence he is in favor of making the ground as level as 
possible, and then using a machine which causes the water to run in 
little channels, a method which would seem to commend itself. He 
gives the following directions : 1st. Plow deep. 2d. Avoid " dead fur- 
rows " as much as possible. 3d. Endeavor to make your land level, 
and keep it so. 4th. Pulverize the soil thoroughly. 5th. Sow pure, 
good seed, and do it properly. 6th. Eun your head ditches on a grade 
of not more than a half-inch per rod, and five to twenty rods apart. 7th. 
Eun your harrow in the direction you wish to irrigate. 8th. When thfe 
grain is up and well rooted, the ground moist, (not wet,) roll at right 
angles with your head ditches. 9th. Commence irrigating before the 
crop begins to suffer from drought, and do not quit because you have 
a slight rain-fall. 

THE NEW MEXICAN jVIETHOD. 

All the preceding directions refer to land which lies nearly level, or 
which with some little work can be made so ; but it is manifest that 
when land is uneven great difificulties must arise in getting water over 
it. In Kew Mexico, where irrigation Las been practiced over one hun- 
dred years, and where considerable uneven land has been cultivated, 
terraces or benches have been constructed. It seems, however, that in 
the course of time the best of the soil of the upper terraces is washed 
to the lower ones ; hence much of such land has become quite poor. In 
the hands of skillful cultivators this evil undoubtedly can be avoided. 
Governor Hunt, living near Denver, has some land of this nature, which 
is used more for the purpose of growing clover than any other crop. 
We give his system of management : 

My land being very uneven, I experienced more difficulty than those who may 
locate upon more favorable ground, and for this reason was compelled to divide it into 
small beds or lands of 15 to 25 feet,, with back furrowing (to form a levee) from three 
to five furrows, and after that threw all the furrows down hill, and finished up with 
shovel and lime ; and, when completely and deeply plowed, dragging a heavy stick of 
square timber laterally from end to end of each bed, until all the little elevations wero 
dragged into the depressions. I then harrowed it thoroughly, applied plenty of seed, 
and afterward rolled with a heavy roller. The most favorable time to seed is when the 
early spring rains are likely to fall, natural irrigation being far preferable for starting 
such tender plants. A top dressing of fine, weU-rotted manure is of the greatest ad- 
vantage in preventing the earth from cracking after the frequent flooding. In case the 
land descends in two or more directions, as is often the case, I divide these long beds 
into others of convenient size, each having a different level, and each provided with, a 
bank or level on the lower side of sufficient height and strength to admit of flooding 
to a depth of two inches. If the descent is not too rapid it is much better to level 
each bed so that the water can stand of uniform, depth aU over it; but when this level- 
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ing will cut away too much of the surface soil, let the level be high enough to " back- 
water over the upper side. My main ditch is arranged to throw its entire contents 
into the highest of these beds, through A sluice-box with gate. A few minutes serve 
to fill this, while the surplus watfef is discharged into the next lower bed, through a 
box constructed as follows : Take three pieces of inch board 12 to 18 inches wide and 
2 to 3 feet long, nailed together like three sides of a box, braced across the open or top 
side. In this box I fasten a stationary gate, coming within three inches of the top. 
The box I pack in the levee so firmly that there will be no leakage around it, and of 
Buch height that, when the water has entirely covered the upper bed, the surplus will 
escape over this half-open sluice, falling in th6 box before striking the ground, by 
■which the force of the current is broken and the Water is thus prevented from tearing 
up the soil. By the same process a long succession of beds can be thoroughly and 
quickly watered without labor or Waste ; and also be made to do service while the 
owner is sleeping, and in case of a rainfall none is lost. When the last bed begins to 
fill, I shut the main gate and leave each bed of the series to soak away gradually. 
However, if the succession of beds is too long, the first gets too much water, and tfie 
last scarcely enough ; therefore it is desirable to have a sluice-box for each bed, inde- 
pendent of the rest, connecting directly with the ditch. The larger the bed the better, 
for less land is occupied by the levees, and it is easier to work the land and gather the 
crops. If possible, employ an engineer to determine and mark the level for beds and 
levees, for much time and expense will be saved by it. The clover once up and.once set, 
it is safe from everything except drought ; and until it has grown enough to sbade the 
ground somewhat, great care must be exercised to prevent its being burned up by sun 
and wind. ^ After this water does the rest. In my own case this treatment has brought 
the following results : My first successful experiment was with a. small piece of land 
measuring about one-eighth of an acre, sown one-half with common red clover, the other 
with lucern or blue Mexican. This piece supplied almost the entire summer feed fot 
two cows, during three summers, being cut three or four times each season. In August, 
1869, i sowed half an acre of common red, slightly mixed with white* This was well 
seeded, canie up, and nearly covered the ground before winter set in. In the spring it 
began to grow at least a month earlier than the hardy weeds which had threatened to 
choke it out, and at last it smothered every weed and spear of Wild grass which Started 
among it. During the winter, while the ground was frozen, I had a small quantity oi 
fine manure scattered over it, causing a perceptible increase in its thrift and nutritious 
qualities. I cut the third crop September 15, when it stood 12 to 15 inches high. From 
these crops I fed, from May to July 15, two cows and an average of four horses, and 
since the last date, five cows, eight sheep, and four horses, the clover forming almost 
their only food. Of course the horses were fed with grain, but the clover took the place 
of hay. The entire space occupied by clover will barely measure two acres ; so you can 
form some idea of its enormous yield. No place in Colorado could be more unprom- 
ising than the very spot on which I have this year made three crops of clover. The 
soil was below the average of my farm in quality, but it has been flooded ten or twelve 
times during the season, and aided by the top spreading of manure. I have also had 
one crop from last spring's seeding, on ground which had no manure, irrigated as I 
have described. Of course this system of irrigation must be too expensive for large 
farmers, although during the present season I have taken more oats from one acre thus 
treated, than from four acres irrigated in the ordinary manner. 

These experiments convince me that farming in Colorado resolves itself into a ques* 
tion of water and its judicious application. My own efforts have been confined to the 
sandy loam and gravelly soils, and I would apply this system only to such* Having 
had no experience in citltiyating the heavy clay soils, I cannot speak confidently With 
reference to them. 

From the experience of the Greeley colonists, which of necessity was 
imperfect, because they did not get water upon the land until late in 
June, Mr. Meeker concludes: 1st. Gardens require water at least once 
a week j grain, once in two or three weeks* 2d. The ground must be 
level, or free from elevations and depressions, and dead furrows shotild 
always be avoided. 3d. When water is to be applied, a large head i^ 
needed, so that the ground may be covered as quickly as possible. Half 
enough water is little better tlian no water. When irrigating is to be 
done, a man must be with the water all the time^ for if left to itself, the 
work Is certain not to be done. 4th. A great deal of judgment is 
required, and no positive directions can be given so that a man would 
not be under the necessity of adding something of his own knowledge^ 
because no two pieces of ground are alikCj and each requires especial 
study. 5th. Farming by Irrigation is, on the whole, more profitable 
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than in places where rain is depended upon, because the yield of crops 
is increased, and because there must be large sections of land adja- 
cent which cannot be irrigated, and which, being devoted to stock-grow- 
ing, afford a good market for the comparatively hmited supply. 
The certainty and exactness which enter into the pursuit of farming 
by irrigation tend to make it more attractive than when floods and 
drought take away a heavy percentage from the labors of the year. 

One thing must be especially considered with reference to farming in 
Colorado, and also in the whole region of the immediate eastern slope 
of the Rocky Mountains; which is, that there are no fall rains as in 
Utah, Caliibrnia, and in all oriental countries. From September 24, 
1870, to March 24, 1871, not a drop of rain fell, and but a slight' 
quantity of snow ; although within a distance of thirty miles, among 
the mountains, there were frequent rains, and in many places, in full 
sight, snow fell day after day and month after month, which, when 
spring comes, will melt and fill to the banks the many rivers and 
mountain torrents jjouring out into the plains, giving through all 
the summer season abundance of water for the irrigating canals. 
This absence of rain during the fall and winter leaves the grass 
of the vast plains to cure into hay^ and, remarkable as the statement 
may seem, it is still true that here thousands of cattle live all winter 
and grow fat without any other feed whatever. 

The irrigating canals of the Greeley colony are the most extensive in Colo- 
radojand they make an aggregate length of about forty miles j while of lat- 
erals there must beas many more miles, which will supply waterforatleast 
30,000 acres. The cost has been about $45,000, but a considerable addi- 
tional outlay will be required in bringing the water in small ditches to 
the several farms. Some years, however, will be likely to pass before 
the whole of this land will be brought under cultivation, for in making 
canals it is always important that they should have greater capacity than 
is immediately required. The size of outlying farms ranges from five 
to eighty acres. It is conceded that fort}^ acres make a farm as large 
as one man can possibly cultivate, while it is granted that five acres will 
produce all the food that a common family can consume. 

In a country so new and so rich in resources of every kind as Colorado, 
only a part of its capabilities can be learned at a time. The future 
prospect is extremely promising, and the possibilities of the country are 
likely to attract the attention of the American people for many years. 

niEXaATION IK TEXAS. 

The following account of imgation in the San Antonio Valley is 
given by Thomas H. Stribling, in a letter to the Commissioner of Agri- 
culture: 

The San Antonio Valley was first settled by the Spaniards about the year 1718. It 
^vas not imtil after 1740 that the principal works for irrigatioji were completed. They 
■\vero projected and superintended by the missionaries of the (Jesuit) Domiujcan 
and Franciscan orders, the Indians of the missions establiBhed at various points in the 
yalJey doing the manual labor. 

The irrigable portion of the valley has an arerage width of about a niiie, but land 
has been irrigat-ed for a disitance of fourteen miles. The soil of the valley is a rich 
black mold^ and very deep. The river bursts full grown from the base of a range of 
hills, abont four mUes abovo the city of San Antonio. From the springs to the city the 
fall is 34 feet ; in the nest ten miles about 40 feet. Two of the main irrigating canals* 
or dit<;hes, as we caU them, are taken out a few hundred yards froto tbe head of the 
river, one from each side. They skirt the outer edges oi the valley. A third ditch is 
taken from the San Pedro, a small tributary coming from the west. Many branehes 
itm from the main ditches, reiachiug every part of the valley. 

The lands were granted with reference to irrigation. Indeed the grant of water (so 
many hours of water) Was the prime object, and was in proportion to the amount of 
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land. A light tax was levied annually to keep the ditches in repair. There was, and 
still is, a ditch commissioner to keep the ditches in order, and see that every man gets 
his water at the allotted time, to prevent filching, &c. Fines are imposed for breaches 
of the rules. The time for irrigation is once in ten days, and the hours are fixed. 
Every man has his dam and gate, and when his hour arrives (the man above having 
finished irrigating and raised his gate) he lowers his gate, and at once the water over- 
flows his land. A busy time follows. The water may seem very perverse in seeking 
its level, but hoe in hand, he trenches here and dams there, until all the ground is wet. 

The land should be well prepared beforehand, and the rows, beds, &c., be constructed 
with reference to the ditch. Some skill is necessary to do this work properly, but it is 
soon acquired. There is no great mystery about it, and with a little experience and 
reflection all difficulty disappears. Ordinarily it requires about a third more labor to 
cultivate by irrigation than without it. 

In old Spanish times five or six thousand acres were irrigated, but hardly half that 
number is now under irrigation. Three ditches taken out below the city are not now 
used, but they wiU soon be repaired and even new ditches made, and more land will 
be cultivated than ever before. 

Irrigable land everywhere in the vaUey is worth $1G0 to $200 per acre, while adjoin- 
ing land of the same soil, but not irrigable, is not worth $5 per acre. Sixty to seventy 
years ago wheat grown and ground 'here was packed on mules to supply the United 
States military posts in Western Louisiana. 

The system of embankments, canals, &c., adopted by the Spaniards for irrigation, seems 
almost perfect, but their cultivation of the soil was rude. In one respect, particularly, 
it was very bad. They were always taking, from, and never adding to, the soil. The 
idea of manuring never entered their heads. In the spring they raked up and burned 
everything above ground. Even now wo cultivate badly, but a spirit of reform and 
progress is being awakened. 

Much of our land has been improved by manuring. Three hundred to four hundred 
bushels of sweet potatoes per acre are not an extraordinary crop. Of sorghum sown 
broadcast for fodder I have known twelve tons grown on an acre, three cuttings a year. 
The ribbon cane grows to great perfection. Corn and cotton do well. Irrigation is of 
great value to orchards, shrubbery, ornamental trees, &c. For gardening it is of in- 
estimable value. We have the greatest abundance and variety of vegetables almost 
the year round. All kinds of melons, cabbages, turnips, tomatoes, beans, peas, &c.', 
are raised in great profusion. I know of no cheaper vegetable market in the United 
States. Beautiful streams of pure, clear water run through every part of our city, and 
seem to reach every man's door. They are the glory of San Antonio. 



PRACTICAL NOTES ON UNDERDRAININa. 

The following commiiiiication, from Mr. S. E. Todd, of New York City, 
embodies the results of his experience and observation in underdrain- 
ing: 

There are vast tracts of land which are cultivated every year, besides certain por- 
tions of cultivable land, which are not considered wet at any season of the y^ar, the 
productiveness of which might be greatly increased by a system of thorough under- 
draining. Of course there are large areas which never did and never will re- 
quire underdraining, as nature has made ample provision, in the character of the sub- 
stratum, for the eflectual removal of all the water that will not be retained by absorp- 
tion. Whether the ground be underdrained or not, the surface soil and. substratum 
will retain all the water that may fall on the surface, or that percolates through the 
strata from springs, until the greater capacity of the soil to absorb moisture has been 
reached. If good tile drains be constructed every ten feet distant, when the pores of 
the soil are filled, the surplus watdr will flow into the drains. There need be no fear 
that underdraining will render land too dry. The soil will hold all the moisture 
that vegetation requires. Many of our best farmers affirm that draining dry soils tends 
to promote desirable dampness during periods of dry weather. 

During a discussion of the subject of thorough underdraining, at a legislative agri- 
cultural meeting at Albany, New York, one of the best farmers of the Empire State, 
who has had extensive experience in underdraining wet and comparatively dry till- 
able ground, stated that " an underdrained soil will be found damper in dry weather 
than if it had not been underdrained, and the thermometer will show a higher tempera- 
ture in cold weather and cooler in hot weather, where the subsoil has been under- 
drained, than if no underdrains had been made." These facts are accounted for on the 
principle alluded to under another head, that, evaporation being a C9oling process, and 
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moisture being absorbed from tbo atmosphere rather than yielded up to the dry air, 
the temperature is maintained at a higher degree thaa it would be if the water-lino 
were nearer the surface. With the foregoing remarks we may understand what kind 
of ground needs underdraining, as well as what kind will not be sufficiently benefited 
to justify the expense of underdraining. Some land is only wet a little in the early 
part of spring, or during very wet periods in summer. Of course such ground would 
bo benefited by a thorough system of underdraining only in proportion as it is too 
wet. Some ground may be so nearly dry enough" that it would never pay to under- 
drain it, although underdrains would be of more or less advantage. The main, prac- 
tical consideration is, what land may be improved in fertility to such an extent, by a 
system of underdraining, as to warrant the expense of excavating and filling ditches 
with iles, stones, or wood. In most instances underdraining may be considered as a 
system of profit or loss. Where land is very cheap, and the products of the farm are 
sold at prices which barely cancel the expense of production, it may pay to underdrain 
certain portions of the cultivable land, and it may not. Of course there would be 
many modifying circumstances to aftect the profit arising from t^e increased amount 
of products and the expense of making the drains. In case a tilJer of the soil could 
not increase his crops in a few years in sufficient quantities to cancel the expense of 
making drains, it may be said that it would not pay to underdrain, axthough the pro- 
ductiveness of the ground might be somewhat improved by underdrL^ining. On the 
contrary, where the price of land is high, and a ready market for farm products is at 
hand, it wiU usually pay well to underdrain land that exhibits only sligh\!' signs of ex- 
cessive moisture. 

1. Grass land, whether meadow or pasture, where red clover is lifted out by the 
fi-'osts of winter, can be greatly improved by underdraining. 

2. Any kind of land, where the cultivated grasses, such as timothy, {Plileum pra- 
tense,) orchard grass, (Dactylis glome^-aia,) or other upland grasses, do not grow lu.xuri- 
antly, and where tufts and scattering spears of wild grass are coming in and crowding 
out such plants as should occupy the entire ground, may be greatly improved by viV- 
derdraining. 

3. # Lands with a heavy and retentive subsoil, whether the surface-soil be a light 
loam, a mixed soil, in which black muck and leaf-mold constitute the predominating 
characteristics, or a light, clay loam, if the surface retains water in small ponds one or 
two days after a heavy fall of rain, should be underdrained. 

4. Slopes of hills, where the subsoil is almost impervious to water, and where differ- 
ent strata crop out, between which water works out and saturates the entire soil at 
certain seasons, may be greatly benefited by deep underdraining. 

5. Heavy, unctuous clay land, and any heavy ground which is to be appropriated to 
the cultivation of either spring or winter wheat, rye or barley, in case the surface is at 
all disposed to heave out the young plants, should be well underdrained by cutting 
ditches thirty to forty feet apart over the entire field. 

6. Heavy land, or even light soils, where fruit trees are to be transplanted for 
orchards, if the water-line in the soil and subsoil is not at least three feet below the 
surface, should be improved by deep drains. 

7. All land about -dwellings and out-buildings of such a retentive character that 
water will stand in post-holies or in little excavations during the early portion of the 
growing season, as well as late in the autumn, should be well underdrained. 

8. Land to be used as a flower or vegetable garden, where early produce is to be cul- 
tivated, should be well underdrained, as security against injury from protracted dry 
weather in summer, and the injurious influences of long and cold storms in the vernal 
months. Plants started in the growing season should not be exposed to a serious set- 
back, arising from a long and cold storm, and a complete inundation of the mellow seed- 
bed. The same is true of most kinds of flowers. It will take them a long time to recover 
from the detriftiental effects arising from a cold storm of ten days^ duration, during 
which the roots have be^n standing in a soil saturated with " snow-cold" water. The 
water-line must be sunk at least thirty to forty inches below the surface. 

9. Deep underdrains should be sunk by the sides of highways, where the rolling 
wheels of passing vehicles frequently make deep holes and ruts which retain water 
longer than one or two days. Many a bad piece of highway may be made satisfacto- 
rily dry by simply sinking a deep underdrain on the upper side of the carriage track, 
to cut off all the surplus water that is constantly working down from the land above, 
and which keeps the bed of the road wet* during most of the days of spring and 
autumn. 

^10. Shallow valleys and river flats through which small streams of water often wind 
and double, like the Mississippi River, rendering worthless a broad area of good land, 
should be improved by cutting a large ditch of sufficient capacity to carry any amount 
of water that will ever be likely to flow there. 

11. Morasses, frog-ponds, fever and ague holes, and all low, marshy ground near hu- 
man habitations should be thoroughly drained, and the land should be cultivated in 
some way or other, if nothing but grass be allowed to grow. . Such places are almost 
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always a source of malarial disease. Nearly all can be drained at a comparatively 
small expense. After the surplus water has been removed, and the soil has been prdp- 
etly subdued and civilized by cultivation, such low ground often becomes the most 
productive and the most easily tilled of any portion of the farm. 

Mannei' of laying out ditclies. — 
^' * The accompanying diagram, 

Fig. 1, represents a large field 
that was actually drained in the 
manner shown. The soil was a 
heavy clay loam, and the subsoil 
a retentive calcareous clay. 
The ditches were made about 
forty feet apart over the entire 
field. During a portion of the 
time a small stream of water 
that would all pass tlirough a 
four-inch tile flowed over the 
surface in the valley from B to 
L, where a main ditch was sunk 
to a minimum depth of three 
feet, in which a course of four- 
inch egg-solo tiles was laid. 
As there was a valley at B O, 
and at D D, submains of three- 
inch tiles were laid as repre- 
sented to connect with the main 
drain. The parallel ditches were 
then made up and down the 
slopes as nearly as practicable. 
From A the water would rUn 
most readily to B B. AtlGr H 
short branches were made up the 
slope, in which one and a half- 
inch tiles were lai d. At P O the 
ditches all ran directly up the 
slope. From F the water ran 
either toward the main L or the 
sub-main D. From C the de- 
scent was more uniform toward 
D D. Hence parallel ditches 
were made as represented. The 
object in laying out the ditches 
in so many directions was to 
have them extend, as nearly as 
practicable, directly up and 
down the slopes, which is the 

draining, titelligent tillers of the soil and engineers of ^extSv'^ expeScf agree^^ 
this one point, that in a system of thorough underdraining it is better to have the 
ditches made up and down a slope rather than diagonally across it. Hence main and 
sub-mains must be formed in the vaUeys, and parallels and branches should run up and 
down the slopes. Even when the strata crop out on the side of a slope, between 
which surplus water renders the soil too wet, it will always be found n^pre satisfactory 
to cut the ditches up and down the slope, rather than in a diagonal direction across it. 

.Determining tlie size of dite/i6s.— The size of a ditch must depend, in a great measure, 
on the quantity of water to be conveyed through it. When an uuderdrain is made in 
a valley through which passes a stream sufficiently large, during some of the months 
ot sptmg and autumn, to fill a six-inch tile, the capacity of the underdrain should bo 
luU^r equal to the volume of the stream when at its gi?eatest height. If a considerable 
portion of the stream flows over the surface of the ground during the period of pro- 
tracted storms, the ground will be liable to be gullied, and large qSantities of the soil 
will be washed away. Previous to making a drain in such a place, it is an excellent 
practice to ascertain the capacity of the stream at high T^ater, by making a temporary 
dam of sods, or with a board, and fixing a square tube made of boards in the dam, 
through which the water may pass. A drain will often draw four times as much water 
in one part of a field as in another. Hence, no engineer can determine with certainty, 
without practical calculation, what should be the size of the tiles or the capacity of 
tlie water-course to be formed. In case a stream of water is allowed to flow for only 
a tew days on.the surface over a stone drain, the water will be likely to find a passage 
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to the water-course of the drain, and will wash mellow earth down between the atones, 
thus obstructing the flow of the water in its proper channel. 

It is always desirable, so far as may be practicable, to make the water-course of a 
drain only equal to the fullest capacity of the stream at any time. In many ditches, 
tiles having a bore of one and a half or two inches in diameter, will carry all the water 
that the drain Will ever draw. In finch places small tiles would be preferable to others 
twice as large, as a small passage, carrying a stream about equal to its capacity, will 
be kept clear longer than one much larger. Economy may be exercised, in many 
places, by laying tiles of the smallest size, say one-inch tiles, at the upper end of the 
ditch, for a distance of several rods; then, for another distance, lay one and a half inch 
tiles ; then, as the capacity of the stream increases, use two-inch tiles, increasing to 
three-inch, four-inch, five-inch, at given sections of the distance. In many instances a 
stone drain or plank drain is made through a field as the main drain, or fonr-inch tiles 
are employed, into which not a few branches, some short and others long, empty their 
Water. In many such branches one to two inch tiles would serve the purpose of 
fonr-inch tiles. 

The size and form of the stones to bo used in filling a drain must be taken into con- 
sideration when cutting the ditch. If the side stones are abont six inches in diameter, 
and the stream seldom fills a four-inch tile, the bottom of the ditch should be made 
fourteen inches wide, which will" give a water-oourse four inches up and down, and 
two inches wide. If the ditch be made of the size indicated, the same kind of stones 
may be used for covering the water-course that are employed in the side. It is im- 
jMjrtant that the width of a ditch should conform to the size and shape of the stones. 

Dtaining large marshes.^ — The first consideration in draining a marsh is to determine 
the source of the water. If the water backs up and overflows from a river, lake, or 
other body, the construction of a dike should bo the first step. If the surplus water 
flows down from the uplands, or issues from springs near the foot of a slope, spreading 
over the surface of the low ground, a deep drain should bo made between the slope of 
the marsh* called a catch-water drain," for the purpose of receiving the water as it 
spreads along on the surface or through the soil at a period of high water. A good 
diain in the right place, near the source of surplus water, will often be more effectual 
in draining the soil than four times the length of drain made directly through the 
marsh. Marshes are always supplied with surplus water from a source higher than 
the surface. In many instances a small stream flows directly through the marsh dut- 
ing the greater part of the growing season, and at periods of high water the stream 
will be so large that the water cannot be conveyed in an- underdrain. In such a case 
the first step will be to cut a broad, open ditch through the middle. This should be 
done when there is Uttle or no water. In some instances laborers must do the first ex- 
cavating in mud and water ankle deep. In case the natural course of a stream lies 
directly across a field, an open ditch, to carry the flood water, may often be made more 
conveniently on one side of the swamp, which will sometimes serve the double pur- 
pose of an open ditch and a main drain, into which branches may empty. If, for in- 
stance, as is frequently the case, a spring issues from one side of a swamp, so that the 
water spreads over the surface of a broad area, ascertain and stake out the most con- 
venient place for a deep underdrain, to extend from the spring to some river, and let 
the water be all collected at the head of a ditch before any portion of it is allowed to 
spread over the lovr ground. One good drain will sometimes be sufficient to relieve 
several acres of all surplus water. 

In many instances swampy depressions are found on table-land having no natural out* 
let of safficient depth to draw off all the water, even in the driest month of the year. 
The source of the water in such "pond-holes" or "cat-holes," as they are sometimes 
denominated, can be found in no particular place, but it soaks in on every side. The 
]proper way to render such places dry is to sink a deep ditch entirely around the outer 
edge, a rod or more distant from the high-water mark. Of course the distance of the ditch 
from the edge of the swamp will depend on the slope of the laUd. In case the land is dry 
enough to be plowed and cultivated close to high- water mark, let the ditch be made 
only a few feet from that point. On the contrary, if the partially dry land neat the 
swamp is only a few inches higher than the level with high-water mark, and wild, 
coarse grass appears over the surface for a distance of several rods from the swamp, let 
the ditch be sunk a few feet beyond everything that indicates wet land. Such ditches 
should be made not less than three feet deep, having a good outlet, so that water from 
the farthest side will flow away as readily as from the side nearer the outlet. Fig. 2 
furnishes a more correct idea of the true manner of draining " cat-holes and frqg- 
ponds on table-land. The irregular line W indicates high-Water mark. The dotted 
line L represents the extreme point occupied by wild and coarse grass aud aquatic 
plants. At O is the outlet of a tile drain, where it may be necessary to sink the m ain ditch 
four or five feet deep in order to secure a true descent from T to O on both sides of the 
wet ground. It is a rare occurrence that a cat-hole is not thoroughly drained when 
tiles are laid entirely around the outside, as indicated. The grand difficulty in many 
instances is that the ditch is sunk on one or both sides of the _w:et ground (deeper than 
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at tlie outlet. It is an excellent practice to grade tlie entire ditch before laying any 
tiles; tlien let in the water at T to test the descent. In case the water does not dis- 
■p. n appear from the swamp in a few wrecks 

^S' alter the tiles are laid, let another ditch 

be made directly through the pond. 

Another difficulty of common occurrence, 
when swamps are drained, is that the 
ditches are made too shalloiv. In case a 
fi-og-pond covers an area of only a few 
square rods, and it is a long distance fcom 
and nearly level with the final outlet, it 
would be allowable to sink the ditch at 
T only two feet deep. Still, if the bottom 
of the ditch can be graded with only two 
inches fall in every one hundred feet, it 
would be desirable to sink every part at 
least thirty inches in depth. 

In most instances one-inch tiles will bo 
sufficiently large to convey all the water 
that would be collected around a pond 
occupying half an acre to an acre. In 
some instances two-inch tiles will be re- 
quired, with those having a two and one- 
half inch caliber for the main drain. If 
tiles are somewhat expensive, many dol- 
lars^ worth may be saved by employing 
those of a small size when there is only 
a small quantity of water to be conducted. 
Thorough draining of slopes.—On. the table-lands between many of our lakes and 
rivers there will be found large swamps, and in some instances extensive ponds, mauy 
of which never dry up, even during the summer. In numerous instances the water 
from these swamps percolates through the strata below, and spreads far and wide in 
the fissures until it reaches the surface soil on the slopes, which it keeps thoroughly 
saturated, even in dry weather. In one such instance, a typo of many others, a field 
lay on a slope, as in Fig, 3, above which, on the table-land, was a large tract of 
swampy gTOund, chiefly woodland. This slope descended about six inches per lineal 
rod ; and there seemed to be no reason why the soil should be so wet when such land 

ought to be dry. The entire slope, over 




Fig. 3. 



an area of many acres, was rendered very 
wet by the water that came to the surface 
from the swampy land above. 

The first step toward draining that field 
thoroughly was to sink a three-foot ditch, 
with a stoned throat, across the upper 
end from a to 1), from h to c, and from a to 
e, letting the water discharge into a deep 
gutter at one side of the highway. 
there was a low place at /, a ditch was 
sunk from / to g. The deep " catch- water 
drain across the upper end, from a to &, 
cuts off a large proportion of the water. 
Yet six or eight yards down the slope 
the water would soak out from the catch- 
water drain, rendering the soil on the 
lower side of the slope as wet as ever. It 
is probable, also, that the veins which 
conducted the water from the swamp to 
the lower part of the field were not yet 
reached by the catch- water drain ab. Hence other drains were made about forty 
feet apart, as shown by the dotted lines up and down the^ slope, ending four or five 
rods below the catch-water drain. These latter drains collected the surplus water 
in the most thorough manner. For the catch- water drain two-inch tiles would have 
been preferable to stones, and one-inch to one and one-half inch tiles would have been 
sufficiently large for the parallels, as represented by the dotted lines. At e was the 
lowest point. Hence, if there had been no deep highway gutter along o, g^ c, it would 
have been necessary to make a drain in that place to receive the water from the paral- 
lels. As the slope below, which was wet also, belonged to another person, it would 
be necessary for him to sink parallels directly up and down the slope, ending two or 
three rods below the highway, if he would carry out the system of thorough drainage 
commenced above the highway, as represented by the diagram. 
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Mmvaivn^ maUdttch€8.^Tlie most eeonomicaJ and exBeditious inanner of excavat- 
ing djtclies of otdinary size le to stake out the course of tlie ditcb, usinsf many short 
stakes not more than afoot high, and three or foar long ones ; then, having put a shan> 
point and a sharp colter on a common two-horise plow, strike a straigiit Harrow, only 
fonr or hye inches deep, in cum the surface is covered with turf, and let the fiiiTOw- 
slice &11 hackagam into the furrow. If the furrow-slico does not return to the furrow, 
let It bo tiu-ned back with iron hooks. Now let the plow be run back in the same 
place, so as to cut aturrow-shce about ten inches or one foot in width, which the plow 
will throw entirely out on the bank. A good plowman will remove all the " first 
spading," by operating in this manner, faster than twenty men can cut the turf and 
throw It out with spades. In ca«e the first furrow-slice is not of sufficient width for a 
deep ditch, let the plow bo run along back and forth to cut otT another furrow-sliee of 
the desired width. If a double team can bo employed, where the land is not stony, a 
d4*pth of SIX or eijcht inches may be thrown out with a plow. Should there be much 
loose earth after the sod has been removed, let it be shoveled out with round-pointed 
shovels; then drive a common plow, without a colter, back and forth in the excava- 
tion, untU the implement has loosened a depth of nearly two feet. After the meUow 
earth has been thrown out with shovels, hitch a team to a subsoil plow and loosen the 
hard UBder-stratum, and continue to plow up and throw out the earth until the desired 
depth has been reached. The writer has sunk many hundreds of lineal rods of tile 
42^ ^ foregoing manner, the expense of which did not exceed eight cents per 
rod. The bottom must necessarily bo graded with a ditcher's pick if the ground be 
very hard. It will be understood, also, that after the excavation lias been made over a 
foot deep, a long wbiffletree should be employed, so that each horse may travel at 
leafit two feet away from the bank of the excavation, A chain also, two or three feet 
in length, must extend from the end of the plow-beam to the double whifaetree. When 
the sod is removed with spades and shovels, a vast amount of hard labor maybe saved 
by making the ditches as narrow aa they can be excavated, as a narrow cut across the 
water veins will stop the onward flow of water, and conduct it to the bottom of the 
channel quite as effectually as if an excavation were made in the same place one foot 
wide. If, for example, the ditches are to receive two-inch or even three-inch tiles, and 
the excavating is all to be done by hand tools, let a line be stretched, say, fifty or a hun- 
dred feet in length, and with the spade cut through the sod beneath the line. Then re- 
move the line eight inches distant, and cut the sod for the other side of the ditch. Xf the 
^und can be spaded, a digger wiU be able to excavate from ten to twenty lineal rods 
in a day, according to the compactness of the subsoil. As the ditch is. sunk, the sides 
should be dressed off roughly, merely to keep the banks true, and tapering to a width 
of only four or five inches at the bottom of a ditch thirty inches deep. 

An experienced ditcher will probably demur at the idea of working in such a nar- 
row excavation. The writer once employed a digger who made true ditches, but he 
had been educated to excavate ditches for receiving stones, and he would not cut less 
than one foot wide at the surface and ten inches at the bottom. He would not be con- 
vinced that an excavation only seven or eight inches wide at the surface^ and four or 
five inches wide at the bottom, could be made with about one-half the labor. When 
excavating such narrow ditches the digger must be provided with a good narrow spado 
and a ditcher's scoop. Then he must learn to work with one foot forward of the other. 

Ditching impl€tnent3.^TheTe is a great difference in spades. Some are made of the 
poorest kind of roUed iron. The blade of such spades must be veiy heavy to endure 
severe usage in the hands of careless laborers. Besides this, they will not wear smooth ; 
and the blades cannot be kept bright without much difficulty. Hence, iron spades are 
heavy, unwieldy, and always so rusty as to hold the earth, thus making hard work 
still more laborious. Figs. 4 and 5 represent two steel ditching-spades, of the most 
approved forms. Fig. 4 represents a steel spade of extra length, ironed extra strong 
on the handle. Fig, 5 shows a concave blade, having a circular ed^e. This spade 
is made of good steel, properly tempered and polished, and is much hght.er than the 
other, although very strong. This concave blalde is used in removing the first sod-spad- 
ing, when excavating narrow ditches f©r small tiles. Fig. 4 is designed for digging 
in heavy, unctuous clay, where a tool of unusual strength is requisite. To work 
easily, steel spades should be kept bright on both sides, and the blades should be 
ground to a sharp but abrupt edge. If spades of the desired length and breadth of 
blade canhdt be obtained readily at country stores, the nearest manufacturer of spades 
and ditching topis could be addressed, with directions for making tools of the desired 
form aiid siz^; 

Fig. 6 repireis^^ latest improVement, The blade is twenty inches 

long, five inoh^ wide,^ and circular at the entering edge. This style of spsSie is de- 
signed especially for excavating deep and narrow tile ditches. The handle is longer 
than the handler of ordinary spades. The blade is concave on the front sideband is 
usu^ly made of steel jleatly polished. As the eihoulder at the head of the blade is 
quite too niirrow to feoeiv.e. the diggei^s foot, -an iron adjustable shoulder is held by 
two screw-bolts to any dcJsired place on the handle. ,With such a spade, after the 
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first spading of sod has been removed, a digger can sink a ditcli to tlio desired depth 
while standing on the bank. Fig. 7 is a steel spade similar to Pig. 6, yet having a shorter 
blade^ Fig. 8 represents a very convenient and useful tool for shoveling the loose 
earth from the bottom of ditches that are of sufi&cient width to receive the blade. The 
corners of the entering edge are made square and sharp, to facilitate dressing out the 
corners of the bottom of a ditch. 

Cleaners are valuable and convenient tools to aid in excavating very narrow ditches. 
They are of several forms, as represented by the accompanying illustrations. Fig. 9 
should be hung similar to a round-pointed shovel, so that the blade will rest flat 
on the ground when the handle is held across one knee. The blades of the other 
cleaners. Figs. 10 and XI, are hung at about the same angle as a broad hoe, so that 
the operator can stand on the bank of the narrow ditch and scoop out the loose earth 
from the bottom. In many instances where the earth to be excavated is soft, those 
cleaners are employed to excavate the ditch after the first spading has been removed, 
and to grade the bottom while fche operator stands on the ban!?. Fig. 3.1 is a sleji-. 
der scoop having a long handle. 

The blades of sucTi cleaners should be made of good steel, with a strong shank and a 
handle that cannot be broken by a careless thrust. It should be remembered also that 
such cleaners are not designed to endure the strain of a pick or a crow-bar. HonQO the 
edge should not be driven down into compact ground, and force applied to pry more 
earth than the tool can lift atone time. All such tools are made strong and light, to 
handle loose and yielding earth. But diggers who have not been educated to use tools 
with care will often employ a cleaner when they should use a crow-bar, 

A hoot »pad'mg-iron,—MteT the spade has been used for a few hours, unless the sole out 
the boot is unusually thick and hard, the foot which Is employed to thrust in the spade 
will become tender and lame. To prevent such an occurrence, all skillful ditchers em-! 
ploy a spading'iron, to be lashed to the hollow of the foot. 

A Convenient Drain Level. — A convenient level is an important instrument to be em- 
ployed when making drains. When there is only an inch fall per lineal rod, the use of a 
reliable level is requisite to grade the bottom of the ditch at a true inclination, so that 
the water will flow away without being forced along on a level in certain places. The 
surface of the land' is often deceptive, so much so that it is frequently unsaje to depend 
on cheap spint levels, much less to rely on random guessings. 

Figure 12 represents a wooden level 
that a mechanic can make in half an 
hour; a a are pieces of light wood one inch 
thick, eight feet long, four inches wide at 
the lower ends, and two at the top; t is a 
graduated cross-bar, screwed to aa; p 
consists of a plumb and line. Before the 
graduated scale is made on 6, let the 
level be turned half way around. If the 
plumb-line indicates the same point or 
mark, the level is practically correct. 
Let the pieces be planed and painted, 
and the joints glued together. Then 
let it be handled with care and housed 
from the influences of the weather. 
Ditchers^ Metallic Shoes. — When laying 
tile in a narrow ditch in which there is a stream of water, it is very desirable to 
have a pair of metallic shoes lashed beneath the feet. .These are usually made of thick 
sheet iron, with the two edges riveted together at the bottom. The object of such 
shoes is to allow the water to flow through the orifice freely, without forming a pool 
of water directly where the operator is laying tiles. When a ditch is only wide 
enough for a man's feet when one is directly forward of the other, they will obstruct 
the water, rendering it rather disagreeable for the ditcher. When the bottom of a ditch 
is soft, the feet #f a heavy man will constantly poach up the soft earth, making it more 
difficult to lay the tiles properly, while the hollow shoes will aid materially in keeping 
the bottom true and smooth. The orifice through the shoes need not be over two 
inches deep by four inches broad. Leather straps may be riveted to the sides, or they 
may pass through the sides. The shoes should bo about two inches longer than the 
boots of the operator. A block of hard wood three by four inches square, with two 
pne-and-a-fourthtinch holes j3ored through lengthwise near the bottom, will serve the 
purpose. 

Spirit-levels. — Many spirit levels are not sufficiently correct for leveling the founda- 
tion for a building, nor for grading a ditch where the surface of the ground is nearly 
level. In many instances the vial which contains the spirits is of such form that the 
air-bubble will not indicate a trifling movement. But a plumb-line will never fail to 
correspond exactly with a water-level. Fig. 13 represents a xheap and convenient 
spirit-leyel, vwhich a jv^prker Jin vwpod :prill J)ejablejbp jmake^in^^^ ^The part,repre- 
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eejited by A should be about eight feet \on^ and five inches wide at the middle ; B B 
are legs three or four feet long, and C C are braces. The spirit vial is set in a recess, 
cut in the middle of A. A joiner's spirit- 
level and plumb" may be fastened to 
the side of ^ with two screws. Then the 
sight is taken over the upper edge of ^. 
In some instances, if there is no w^ind 
to blow the plumb-line, and one has a 
true steel square, he may strike a level 
pretty correctly by placing the long part 
of a steel square on two stakes and plumb- 
ing the arm of the square as it hangs 
down. A small thread shoruld be em- 
ployed as a plumb-line for such a pur- 
' ppse. 

Shovels for ditching, — ^Every laborer who 
shovels earth, whether from ditches or other excavations, should be provided with a 
good steel round-iiointed shovel. If the handle be of the proper curvature, so that 
the blade will rest almost flat on the ground when the handle is dropped across 
one knee, a largo proportion of the labor and consequent fatigue will be avoided, 
as one knee can be employed as a fulcrum to lift the shovelful of earth without 
employing the muscles of the back. With such a shovel properly hung, a laborer 
will be able to throw out more than twice the amount of earth from a ditch, with 
less fatigue, in a day, than with a common dirt-shovel having a short handle. When 
excavating narrow ditches one inch or more may be turned up on each side of the 
blade, or it may be cut off, making a blade five or six inches broad. When a digger 
must bend his back to enable him to get down to the dirt, every time his shovel is 
thrust in, the fatigue resulting ftom the elevation of the body and bending down also 
win exceed the fatigue arising from the expenditure of the force employed in shovel- 
ing. A laborer must keep the fcack straight when shoveling, or his power of endurance 
will soon fail. 

A ditchers^ steel piclc. — On many farms the substratum is so conlpact and full of 
" hard pan," and small stones imbedded in the rock-like earth, that the best steel spade 
will scarcely enter one inoh. For excavating such land, a ditcher requires a good steel- 
pointed, double-bitted pick, one end pointed four square, and the opposite end chisel- 
shaped, about one and a quarter inch broad. The best quality of steel should be em- 
ployed ; the temper should be as hard as the steel will bear to be made without being brit- 
tle. As steel varies so much in quality, no particular rule can be given as to tempering 
the pick. The makfer or the blacksmith must " temper and try." The end of the handle 
that enters the eye of the pick should be large, strong, and dovetailed, so that the end 
can be kept tight in the eye without difficujy. Such handles should be made of the 
best quality of hard and tough timber; and the large end should be soaked in linseed 
oil two or three days before it is used, to render the timber durable, and to prevent 
shrinkage and working loose. 

Excavating very deep ditches. — ^It frequently occurs, in cutting a large main ditch, 
that it is necessary, at certain places, to sink it five or six feet deep, in order to 
make the bottom of a uniform grade. When cutting a ditch through some kinds of 
ground, unless the banks are left so sloping that the earth cannot cave in, a great deal 
of labor is required in throwing out much more earth than is really necessary. To 
avoid this, after the surface of the ditch has been excavated about two feet in depth, 
procure two wide planks sixteen or twenty feet long ; place one on each side of the 

Fig. 14. 





excavation, aud drive in a brace or prop between the planks, as represented by Fig. 
14, in v^hich a large plank is shown, placed against the bank of a ditch, with two props 
extending across irom one plank to the other. A , width of two feet will ^enable a dig 
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ger to sink the excavation five or six feet without incurriug any danger from cavuig. 
By employing the level, Fi^. 12, and grading the bottom of a section one rod in 
length of the correct inclination, and laying the tiles or other material, as soon as about 
twenty feet can be excavated, the earth can be returned at once, and the props bo re- 
moved to plank another section of the ditch. When the banks are stayed for a long 
distance with planks and props, a large quantity of lumber wiU be required. Besides 
this, the injury done to clean planks, when employed for such a purpose, would render 
them of little value for most building purposes. 

FinisMng the l)oUom of a ditch. — When tiles or stones are employed to fill a ditch, it is 
of little account whether the sides, a few inches upward from the bottom, be dressed 
true or left as uneven as a rough rock ; but when filling with pieces of plank, it will be 
easy to finish the sides and comers of the bottom so smoothly that the pieces 
will fit neatly by using a gauge, represented by Fig. 15, which consists of a piece of 
hard-wood board ten inches long by four inches wide, having one end of a handle 
nailed firmly across the middle, as sliown. When finishing the bot- 
Fig. 15. torn of a ditch, the ditcher should be provided with such a gauge, 
and be instructed to have the bottom of the ditch dressed lip true 

j| 1 that the gauge will barely pass through it endwise. 

If , ' TJie correct depth of drains. — Where the ground is to be cultivated 
by deep plowing, or by spading, whether the ditches are filled with 
tiles, stones, or wood in any form, the excavation should never bo 
made less than thirty inches deep. No plowing or spading will ever 
disturb the tile in a ditch of this depth. If a ditch is stoned, so that 
the surface of the leveling stones is ten to twelve inches above the 
bottom of the ditch, a suitable plow might disturb some of the stones, 
and cause mellow earth to work down into the water-course, and 
thus obstruct the stream. So long as a drain has a free outlet, there 
is little danger of sinking a ditch too deep. 

The rule adopted by all intelligent ditchers is, to sink the ditch at 
the most shallow place, not less than thirty inches ; then, if the ditch 
will draw all the water when graded to that uniform depth, thirty 
J * inches will subserve the purpose as well as if the drain were three or 

four feet deep. After a ditch has been sunk thirty inches, any farther 
depth should be determined by the distance required to cut oflt the water- veins. The only 
objection that can be urged against a greater depth than thirty inches is the expense 
of digging. When the earth is so firm that the lower part of a ditch must be dug up 
with a sharp-pointed pick, it is estimated by practical ditchers that the labor of mak- 
ing a ditch four feet deep is fully equal to cutting two ditches, in the same kind of 
soil, only three feet deep. This assumption will not Sways be found reliable. If a ditch 
be excavated to the depth of three feet, while it is of sufficient width to enable the 
digger to sink it another foot without increasing the width, it is evident that the labor 
required to excavate.the fourth foot will not equal the labor of sinking it three feet. 
If the ditch is so narrow, after having been sunk -three feet, that the digger cannot 
work conveniently at a greater depth without increasing the width, the labor incident 
to excavating the fourth foot may equal the expense of digging the first three feet. 

Most writers on underdraining have fixed the minimum depth of drains at four feet 
for all ordinary underdraining, but none of them have assigned any plausible reason 
therefor, except that it brings the line of saturation farther below the surface of the 
soil than the same line would be in case the drains were only three feet deep, which is 
correct. Yet, if a system of draining thirty inches in depth draws all the superflu- 
ous water, we are not warranted in assuming that the soil would be any more produc- 
tive if the drains were sunk four feet deep. The roots of growing plants will not 
strike more than thirty inches deep, on an average, even if the ditches were sunk six 
feet deep. Hence, wo shall need the evidence of Avell-conducted experiments to prove 
that it will pay to sink ditches, four feet deep, before recommending the adox)tion of so 
expensive a system. 

Grading the Mtom of ditches. — When there is considerable slope to a ditch, it is im- 
portant that the bottom should be of uniform descent from the summit of the slope to 
the lowest point of the outlet. This is particularly desirable if the ditch is to be filled 
with stones, planks, or horseshoe tiles, in which ca-ses the water flows on the ground ; 
and if the earth should be soft and readily washed away in some places, and be com- 
pact in other places, the bottom of the channel would be liable to be gullied where 
the water runs most; rapidly. The object in having the bottom of a true grade is 
to secure a uniform current of the stream. The subject may be elucidated by the 
accompanying diagram, (Fig. 16,) in which a 1) represents the uneven surface of the 
slope, where the drain is to be made. There may be, for example, a marsh a httle 
above ft, to be drained. Instead of making the bottom of the drain to correspond as 
nearly as may be with the uneven surface of the slope, as represented by the line c d, 
of numerous angles, the bottom should be graded as straight as a line from e to /; then 
water will flow from one end to the other with a uniform rapidity. A horizontal base- 
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line at the outlet of the drain is represented by the dotted line o g. To commence 
properly, drive a stake three feet high at ft and one at A;, where the ditch is to be out ; 
then drive another at i, so that the in i« 

tops of each will be in an exact lino ^' 
as represented by the dotted line be- 
neath, hik. The stakes at h and % 
must be just far enough apart to sup- 
port the two legs of the level, (Fig. - 
13.) After the stakes, h i, are driven, 
place the level on the top of them, 
and make a mark on the cross gradu- 
ated bar at the point where the ^ J 
plumb-line settles while the rule is 0~ 
on the tops of the stakes; the ditcher 
will then have a cheap and reliable 
rule to enable him to grade the bot- 
tom of the ditch with the most desirable accuracy, at any point from a to &. Let him com- 
mence at a and sink the ditch as deep as the outlet can be dag; set the level in the bottom 
frequently until the correct inclination is secured ; then, if there should be any danger 
that either bank will cave in, let the tiles, planks, or stones be put in the bottom and 
covered with dirt at once, when the digger can proceed to excavate another lineal 
rod, and grade the bottom 'with as much accuracy as it could be done were all the 
ditch excavated before any portion of it is stoned or tiled. 

Different styles of ditching-pl&ws.— By employing strong teams and plows of proper 
construction, a vast amount of manual labor may be avoided. A steel mold-board plow 
with a sub-soil attachment is employed in many States both for ditching and pulver- 
izing the soil, where the substratum needs to be broken up. In many instances it 
becomes necessai^ to put the weight of a man on the beam in order to make the plow 
enter the hard ground. A strong piece of plank is bolted to the underside of the beam, 
on which a man can stand. The plank also serves to prevent the plow from plungins 
down too deep in a soft place. By having a spar of wood bolted erect to the side M 
the beam, a person can ride a plow-beam without danger and with little fatigue. 
Where there are but few stones to obstruct a plow, a ditch can be sunk rapidly with 
such an implement. 

Fig. 17. 



Figure 17 represents the Iowa deep-trench plow, which is so constructed that the 
entire furrow slice rises and slides up* the inclined mold-board almost as high as the 
lower side of the beam before it is turned over. By driving twice or thrice in a furrow 
where it is desirable to make a ditch, if the substratum is not too stubborn and strong, 
such a plow will open a ditch thirty inches deep, which will only require a smjSl 
amount of manual labor to grade the bottom for a course of tiles. 

These plows are very large, strong, and heavy, weighing three or four hundred 
pounds. Three or four yokes of strong, heavy oxen are required to draw one satisfac- 
torily. No part can be broken by any fair means. A gauge-wheel should be employed 
beneath the beam until the implement is required to enter its full depth, when the 
wheel may be removed and the plank-shoe substituted. Where there are many large 
boulders, or much hard-pan, such a plow would require more teams than could be made 
to draw advantageously in a line without much previous training. 

The subsoil plow proper, (Fig. 18,) is employed extensively, in sinking deep ditches, 
simply to turn up and pulverize the hard substratum in the bottom of a ditch, so that 
the earth may be thrown out with shovels. The standard consists of a plate of cast- 
iron nearly one inch thick, of the form shown by the cut. The share or point is made 
strong, so that it cannot be eaaily broken. The light-colored portion above the share 
38a 
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represents a "throat-piece," which is subject to severe wear, and which can be easily 
renewed at an expense of a few cents. On the side of the standard a flange or kind of 
shelf is shown, which assists in elevating and pulverizing the subsoil. When such a 



Fig. 18. 





plow is drawn in a deep ditch, a chain from three to six feet long extends from the end 
of the beam to the whimetree. If oxen are employed, the draught-chain is lengthened 
at pleasiire. 

A oMt-iron ditching scraper, — Figure 19 represents a cast-iron scraper, or " ox-shovel," 
employed in exoavating lar^e ditches. It is provided with an iron bail, as shown, in 
Ilea 01 a log-chain, which la frequently used. Such scrapers are comparatively light 

and strong, and- are made of 
^S'^^' various sizes. The inside 

should be kept as bright as 
the mold-board of a plow. 
When not in use, the surface 
should be washed clean and 
covered with a little Unseed 
or cotton -seed oil, or with 
fresh tallow, to prevent rust- 
ing. When a log-chain is em- 
ployed instead of a bail, a 
wooden stretcher should be 
> used to hold the chain apart, 
EI BO that the earth will slide 
more easily into the imple- 
ment. 

_ Gearing a team to work near a 

ditch. — After a ditch is about a 
foot deep, a horse or a mule, if possessed of muoh spirit, will be afraid to travel near the 
bank. It is a good practice to provide a doable whiffletree, eight feet long from the center 
of one single whiffletree to the other. Then a light "jockey-stick," or coupling-bar, about 
seven feet long, is tied between the bits of the two horses to hold their heads the desired 
distance apart. A piece of pine, basswood, or any other light wood, one and a quarter 
inches square midway between the ends, taperra to three-quarters of an inch square at 
the ends, will be found aboat the right dimensions. By this arrangement, two horses or 
two mules attached to a plow may each travel more than three Feet from the bank of 
a deep ditch. A person leads one horse carefully at the proper distance from the bank 
of the ditch. The other horse is kept in his correct place by means of the coupling- 
pole. If oxen are employed, procure a stick of yellow willow, basswood, or white- 
wood, six inches square; bore the holes for the bows as for a yoke, and dress out a sad- 
dle at each end to fit the necks of the oxen. Great care should be exercised in turning 
a team around, and in crossing a ditch, that the animals do not step so closely to the 
edge of the bank that it wiU cave in. By usinjg a chain of two, three, or four feet in 
length, between the double whiffletree and the plow, a good team will move along 
steadily, without pulling or hauliug through fear, thus enabling a plowman to turn up 
the compact earth in the bottom or a three-foot ditch faster than ten men can dig it up 
with picks. As the depth of the ditch increases, the chain between the plow and 
whiftletrees must be lengthened. 

Bow to make large open draiiis. — ^The most economical way to make a large open drain 
is to do almost all the excavating with a plow and dirt-scraper. For example, stake 
out a section, say thirty or forty rods lon^, and with a plow mark out a land twelve 
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to sixteen feet in widtli, according to the proposed depth of the drain, and plow that 
strip deep, turning the furrow-slices outward, or each way from the point where the 
center of the drain is to be. If there is no sod on the surface, let this strip be plowed 
over and over again, working the dirt outward at every plowing. One man with a 
team and a good plow wiD move more earth than two men with a team and scraper, 
until the depression is two feet in depth ; then hitch the team to a good dirt scraper, 
and scrape the dirt each way from the center of the middle furrow. There will be 
more or less depression perhaps a rod from the middle furrow, which should be leveled 
up with the dirt that i& scraped out. Continue to plow and scrape the earth each way 
until a valley three feet in depth is excavated, having a smooth slope clear down to 
the lowest point. Such a ditch will never cave in. Besides this, the land can be 
seeded with grass-seed, and the grass be mowed with hand scythes, or with a horse- 
mower, clear down to the water. Two and one-half or three feet deep will furnish a 
satisfactory outlet in most instances for branch drains. Affeer the valley is excavated 
as directed, cut a water-channel with the plow and ditching tools about six or eight 
inches in depth, and from one to two feet wid«, according to the amount of water that 
will probably flow when the stream is at an ordinary height. The reader will be sur- 
prised to see what a long line of open drain two faithful laborers, with a team, plow, 
scraper, and hand-tools will be able to make in a day, when they operate as above 
directed. 

Let it not be understood that such a drain as the foregoing is recommended where 
all the water can be carried in an underdrain of large capacity. There are places on 
many farms where the stream of water is so large during most of the time in late 
autumn, winter, and spring, that an underdrain, fifteen or twenty inches square, would 
be inadequate to the volume of water. In such instances the proprietor must rescHi; to 
an open drain. 

In many instances the open drain may "be made on a straight line between two fields 
or plots of ground, rather than in the natural channel of the water. The writer has 
frequently turned small streams from their natural course through the middle of culti- 
vated fields, by excavating such an open drain as has been suggested along the margin 
of tillable land. In the natural channel of the water-course an underdrain was made, 
so that the low ground, which had always been inundated with "flood-water" at cer- 
tain seasons of the year, was never overflowed. By adopting such a system of drain- 
age, the open drain will appear at the margin of a field where it will cause less incon- 
venience than if it were to be made in the middle. By sinking a channel, as directed, 
all the silt from the side drains, and the wash from the slopes, wiU be collected and 
not be carried beyond the farm. Every autumn the channel should be cleaned out, aa 
more or less grass will have sprung up during the summer to obstruct the water. 

Brooks of considerable magnitude frequently flow through a farm, winding and 
doubling over a large area of choice ground. By excavating such a ditch as we have 
indicated, one can frequently save nearly enough choice land to defray the expenses 
incurred in its excavation. The proper time to make such an open drain is during the 
summer, when there is very little or no water. In case there should be some water, 
keep the middle furrow clean, so that the stream will not spread and wet the dirt that 
is to be scraped out. 

Making outlets of drains, — Many an excellent underdrain has been seriously damaged 
in consequence oi" a poor outlet. When the outlets are made of stones, the influence ot 
the freezing and thawing of the ground, and the tread of heavy animals, will frequently 
displace many of the stones, so that the passage soon becomes obstructed. If tiles are 
employed, one or two are sometimes broken, or they disintegrate after having been 
frozen and thawed a few times. It is a common occurrence to see a pond of water 
several inches deep at the outlet of a drain, with the water-course six inches below the 
surface of the water. Such drains are ^^able to be obstructetl in one or two years. The 
outlet of every drain, especially of main drains, should be made with much care. If 
stones are employed, a good outlet may be made by using a covering-stone two or three 
feet long. Otherwise it wiD be advisable to make a wooden outlet, as illustrated by 
Figure 20, which is made by first placing a board or plank on the bottom of the ditch, 
if the ground is soft, then by setting Fig. oq. 

a strip four inches wide on each side 
and covering with short pieces, aa 
shown by the cut. A board is fre- 
quently laid on lengthwise, which is 
objectionable, as the covering will 
not be so strong as if the same board 
were cut in pieces and laid crosswise. 
The water-channel beyond the outlet should always be kept clear of mud and gravel, 
so that the water will flow away rapidly from the drain. If a pond is desirable for 
collecting water for stock to drink, let an excavation be made at a short • distance from 
the outlet of the drain, so that the water may wash out all the fine earth that may be 
accumulated in the water-course of the drain. 
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How to make a convenient watering sluice, — Figure 21 represents tlie mode which the 
writer employed to construct watering sluices in those fields where all the water had 
been collected in wnderdrains. A gorge eight or ten feet wide was excavated with 
plow and scraper directly across a deep drain, and a plank box without bottom or top, 
eight or ten feet loug, was set from bank to bank as represented. A hole in the end- 
plank permitted the water to enter the box, and a similar orifice allowed it to escape 
through the other end. By this arrangement sheep and swine, as well as horses, mules, 
and cattle, could step down to the sluice and drink at pleasure. The water should be 
four or five inches deep in the box, and the inclined excavation should be paved with 
stones, so that heavy animals may not poach up the ground, and thus make a deep 
mud hole. The surface of the pavement should be as low as the surface of the water. 
Such sluices should be constructed when deep drains are made, if water for domestic 
animals is an object. The holes in the sides of the box, through which sheep and 
swine may put their heads, should not be made so large that small animals may get into 
the water. 

. FiUiv/]i ditches with flat stones. — Where there are no cobble-stones to place on the sides 
of a ditch, but a liberal supply of flat stones, the ditches may be dug as narrow for a 
small drain as can be excavated to a depth of thirty inches. Then, if only a small 
water-course is required, stones may be set on the edge against each side, and a third 
stone be dropped in between the two side-stones, like the key-stone of an arch, 
as represented by Figure 22. Large flat stones* may then be broken into small pieces, 
and the cavities filled with them, the surface being leveled up, earth-tight. A drain 
filled properly with flat stones placed in such a manner will render excellent service 
as long as water continues to flow, provided the outlet is kept clear from all obstruc- 
tions. 

Another mode of filling a ditch with flat stones is shown by Figure 23, in which is 
shown a water-coarse of a much larger capacity than is represented by the preceding 
illustration, (Fig. 22.) We will assume that a ditch is ten inches wide on the bottom. 
A course of thin stones is set on one side, as shown, another stone is set on one edge 
in the opposite corner, and the top inclined against the side of the other stone. The 
surface is then leveled up properly with suitable fragments. The operator should have 
a good stone hammer which he can handle with one hand, to dress off the edges of 
stones, and to break large pieces to fragments of a desirable size. 

When a water-course of a large capacity is desirable, flat stones may be set on edge 
on both sides and a flat stone, dressed off with the stone-hammer, be fitted to rest firmly 
on the upper edge. Great care should be exercised, however, when flat stones are em- 
ployed in this manner, to see that the covering stones rest on the side stones with 
sufficient weight to keep them from falling over into the middle of the water-course. 
Thin and scaly pieces should not be employed for covering stones except over the jpints 
of strong pieces which cannot be crushed by the superincumbent pressure of the earth. 

Careless boys and heedless men, who possess no mechanical skill and who care little 
whether a drain operates satisfactorily or not, should never be permitted to place the 
side stones and covering stones in a ditch. They may aid in leveling up and in finish- 
ing the stoning, but some careful and intelligent person should be employed to place 
the side stones and covering stones. One or two stones carelessly placed will cause great 
damage to a drain. 

A convenient guard-board. — When laborers are distributing stones along the bank of a 
ditch, many of the stones will rebound and roll into the ditch, where they are not wanted, 
tJius making much disagreeable labor in removiug them. To prevent stones from fall- 
ing into the channel, employ a stifl' board placed on one edge at one side of the exca- 
vation, which allows the stones to accumulate in a ridge close to the ditch without 
rolling into the channel. Tw^o sticks, one near each end of the board, hold it on the 
edge. One end of each stick enters a hole through the board, while the other rests 
against the opposite bank of the ditch. SucB ^ board may be twelve or sixteen feet 
long, and it should not be less than one foot wide. In case stones are distributed before 
the ditch is made, the guard-board will aid materially in keeping the stones in a close 
ridge. 

Filling ditches with irregular stones. — When small boulders of almost every shape and 
siae are to be employed, great care should be exercised to leave no passage for the water 
except the interstices between the stones. In laying a row of stones on each side of a 
ditch, the operator should exercise judgment in selecting those of a uniform size, as 
nearly as may be, so that the covering stones may rest on every side stone on both 
sides of the ditch, to prevent rolling toward the middle of the channel. When 
necessary to use side atones it is necessary to use several of that size, placed side by 
side, rather than to lay a few small ones between the large ones, which Will often be 
one or two inches below the covering stones. 

How to place the side stones. — The operator lays one of the stones in the desired place, 
and supports it with one foot while he lays the covering stone in its place, which 
tends to hold the side stones firmly against the walls of the ditch. The entire super- 
incumbent pressure is upon a .narrow space near the corner of the ditch. .^Byjthis 
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Jiiimiiei* of pluciiig the stoiics the water caunot underniine tiiem ; neither can a 
stream wash out a pasjiage behind them. In case the fctreani should wa.sh away the 
earth to such a)i extcut tliat the side stones must settle^ mure or le8S> they will still 
rotaiu the tlcBircd pos^ition, and continue to drop directlv downward, the eoveiing 
stone holdin^^ them just as- they were orit^inally placed. Aite the covering stone is 
laid, every largo cavity should he filled witii smaller stones, and the surface be 
level G<1 oir with numerous KmaU stones all laid with caie, so that the earth cannot 
work down into the water-course. A great many small stones, not larger than hens' 
eggs, should ho employed to fill the int-erstices, so that the water-course may not be 
obstructed; as otherwise the passage for water is very liable to bo completely clogged 
with earth. 

FiUmg ditdm with poles and flat sff^im.-^ln the year 1843 a large open ditch was filled 
hy la^ mg round poles on each side and covering them with flat stones, as represented 
hy Fig. 24. I iat stones were scarce, and could not be obtained within a distance of 
three mfles. The poles were chiefly white and red beech, laid in the ditch the same 
day they were cut, and were usually about four to five inches in diameter. The 
bottom of the flitch was about fourteen inches wide. All the joints between the stones 
were covered with tliin, small pieces of flat stones. That drain has never, up to the 
present time, failed to deliver a large stream of water, and to drain the soil thoroughly 
on each side of it. It was not expected that those green poles would last ten vears. 
It such perishable timber as white beech will last in a ditch twentv-scven years, surely 
cedar and other durable timber wUl endure a life-time. Poles wilf last much longer if 
the timber be thoroughly seasoned before being laid in the ground. If small boulders, 
or even hard-burned bricks, could be substituted for poles, they would befarpreler- 
able to wood. r f j x 

Mling ditchen with rails or poles.—ThiB mode of filling ditches is noticed chiefly to 
point out the defect incident to the use of such materials for making a water-course. 
Fig. 25 represents a ditch filled with pole«, one being laid in ea<ih corner of 
the ditch, with a tlikd covering the space between the two. On account of the want 
of uniformity in size and shape of the poles, it is difficult to make a satisfactory water- 
course, unless the pieces are first sawed into short lengths of two or three feet. It will 
always bo found difficult to make the top poles or rails fit down to the surface of the 
side poles sufficiently close to prevent mice from hauling the earth into the water- 
course. Unless the poles are unusnaDy straight and of uniform size, there will be a 
large opening every few feet throogh which loose earth will fall and soon obstnict the 
water. If one pole be large and another small, ifcwill be quite impracticable to put 
ou a cover " dirt tight/- unless the covering, pieces are first sawed of suitable length to 
be laid crosswise. By preparing the covering in this manner, rails or poles can be 
advantageously employed. Kails of durahle timber may be sawed up, say ten inches 
long, and laid crosswise on tlie side rails, thiis filling a ditch in a very economical 
manner where timber is cheap. If poles are employed, let them be sawed of the 
desired length, then split in two equal parts, and thoroughly seasoned before being 
laid, and it will be found that timber will render excellent service for an age. 

Sjabs from timber-logs sometimes make an excellent covering in wood drains. They 
should first bo sawed of the desired length, the edges cut olf straight, so that the 
pieces will make dirt-tight joints, and after they are seasoned the pieces are used for 
filling ditches. The bark side is always laid up. If the baik does not peel off readily, 
the pieces should be laid in the ditch with the bark on. Some men of extensive espe- 
lieuce contend that timber, when buried a foot or more beneath the sm*£aco of the 
ground, will bo more durable if the bark is not removed, 

FtUbiff ditches xviih 2}Janks. — In mgcny localities suitable stones cannot be obtaidied for 
filling a large ditch, except at a distance of several miles, and at a much greater 
expense than most tillers of the soil are willing to incur, while durable timber may be 
St) abundant that planks will constitute the cheapest material which can be emi>loyed 
for making the water-course. The "writer once made one in this way : The ditches were 
cut ten inches wide at the bottom, and the corners were dressed out true and square, so 
that a piece of scantling woidd fit closely without falling over toward the middle. 
After the bottom was well gi'adcd, a channel, as represented by X>, (Fig. 26,) was cut 
iu the bottom about five inches deep by four or five inches wide. After the channel was 
formed, pieces of scantling two inches squai-e, or two by three inches, wei-e laid in the 
corners of the ditch, and pieces of plank ten inches long were Md on these side- 
pieces. In some instances side-pieces two by four inches were employed. The object ^ 
of tho channel in the middle of the ditch is to keep the stream of -water midway be- " 
tween the side-pieces, and thus prevent the stream from uudern lining the sides ; also 
to increase the capacity of the drain. The side-pieces will sustain the planks and 
keep tho channel open, even if the water were to wash away the earth j but by direct- 
ing the water, at tho outsetj in a channel, tho banks will soon be smoothed over, so 
that the emth will net wash away, except in sandy soils. Many hundred rods were 
made by simply laying the pieces of plank directly on the banks of the channel in 
The bottom of the tttch, as rex>Tesented by Figure 27. Yet, planks were, riever. laid.oti 
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the banks of the channel where the ground was so soft that it could be readily spaded. 
For drains of ordinary size, the bottoms of ditches were dressed only eight inches 
wide and the channel was excavated about five inches deep. By this arrangement an 
excellent ditch was made at the cheapest possible rate. One great advantage in the 
use of planks laid crosswise, in hlliug ditches, is the effectual exclusion of mice. 

Hoiv to prepare the planks. — For ditches ten iuchi^s wide, our practice has been to saw 
the planks into pieces ten inches long. When the pieces were placed in the ditch, the 
ends fitted so neatly to the side walla that even mellow earth could not be washed 
into the channel. For sawing the planks, a common circular horse-saw, driven by a 
two-horse railway power, was employed — the machine used for sawing fire- wood — with 
which a man, aided by a boy, could saw a thousand feet of planks in one hour. Planks 
of any width and of available lengths were worked up in the most economical manner. 
The pieces were assorted before they were laid in the ditch, as one poor piece 
of plank in the middle of a long drain will cause an obstruction in a few years, as 
one bad shingle will make a leaky roof when almost every square foot of surface 
is made of the best of shingles. Any kind of durable timber may be employed 
for tilling ditches in the foregoing manner. Before the pieces are laid in the ditch, the 
timber should be thoroughly seasoned, and, if the pieces could be dipped mto boiling 
coal-tar after they are seasoned, they would not decay for a hundred years. 

The writer employed hemlock to till several miles of ditch ; and every lineal rod of 
it has rendered excellent service for the last twenty years, showing but little decay. 
One drain filled with planks has sent out a large stream of water for more than thirty 
years. It is impossible to keep the water out of such a ditch, if the planks be laid as 
close together as the pieces can be placed. The water will percolate down past the 
ends, and tlow into the channel. 

Filling ditches ivith oak timber. — In certain localities in Ohio, where stones were scarce, 
and tiles could not be obtained, and where white oak was abundant and cheap, many 
tillers of the soil have filled their ditches with split timber. Some of the trees were 
sawed into cuts about four feet long, or eight feet if the timber would split easily, 
after which the logs were split into billets about three or four inches square, according 
to the capacity of" the drain. Other trees were sawed into cuts, some eight inches, 
some ten, and others twelve inches long, all of which were riven into slabs about two 
inches thick, which were employed for covering, placed from one billet to the other, 
across the ditch. In case there was but little water, only one billet was laid on odb 
side of the bottom of the ditch, and the covering pieces were laid with one end on the 
billet, and the other end on the bottom of the ditch. If thoroughly seasoned before it 
is buried in a ditch, oak timber will endure a life-time. If near a good market, |t 
would be more economical to seD oak timber and to purchase tiles. 

Objectims to stove drains. — Unless stone drains are made three to four feet deep, and 
great pains taken to fill all the interstices with small stones covered with hard dirt, so 
that mice, rats, frogs, and other animals cannot work through and haul the earth down 
into the channel, the water-course is liable to be obstructed in many places. In many 
instances, a stream of water flowing on the surface of the ground, along or across a 
stone underdrain, will almost always form a large hole down to the stones, and wash 
the channel full of earth. One Instance may be referred to, of a large stone drain that 
was made forty-fivo years ago, no part of which has ever failed, although the ditch was 
sunk only two feet in depth. The stones were laid with much care, and the surface 
was so neatly chinked with small stones that mice could not work through. We have 
also known stone drains made in a careless manner, which did not operate satisfactor. 
ily for two years, as the surface was not properly chinked with small stones. 

Com])arative cost of stones and tiles, — ^When the writer first commenced underdraining 
with stones, he learned that he was obliged to work faithfully and to move quickly to 
gather and distribute stones enough along a ditch in one day of ten hours, to stone ten 
lineal rods of ditch. Common laborers, when employed by the day, would not accom- 
plish so much as that. Then, on an average, he could stone one rod per hour, and do 
it well. Some "jobbing ditchers'' professed to stone twenty to forty rods in a day; 
but the depressions and interstices and holes would not be well filled with small stones. 
No value was jilaced on the stones ,* and the labor of the team was of no aooount, as the 
horses would require no more feed to perform that little labor than if they were idle. 
Hence there were the wages of one man three days to stone twenty rods of ditch, com- 
puted at ^6. It Y.-ould require for twenty rods about two hundred and eighty-two tiles 
fourteen inches long. At 1^ cents each for two-inch tiles, the expense would be about 
59, besides the laying, which one man would easily perform in an hour. This shows 
a ditiereuce in favor of the two-inch tiles of about $2 48 in twenty rods, or about 12 
cents per lineal rod, even where stones cost nothing except the labor of gathering. 
When four-inch tiles were employed, which cost, when dehvered, about 4 cents each, 
there was a marked difference in favor of the stones. Hence it was concluded to be 
most economical to employ stones if they could be obtained on the farm, if not needed 
for other purposes, when drains were required of a larger capacity than a two-inch 
tUe. K stones are abundant, and miwt be remoyed^omjthe ,.%ldp,, employ th^ 
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ditches rather than purchase tiles and cart stones off the field, to be deposited in 
large heaps. 

Covering the tiles and stoms in a diicli. — Straw, hay, and sods have been unwisely rec- 
ommended as a covering for tiles and stones. A more unsuitable material than soda 
cannot be employed, especially for covering the stones in a ditch. Sods will decay in 
a few months, and thus cover the stones with a mellow mold, which will be constantly 
working into the water-course of the drain. Mice like no better earth to work in than 
decayed bods. Straw, also, will soon decay, and the fine material will be washed into 
the water channel, and thus obstruct the passage. All such material as straw, sods, 
and the surface soil or mold, should never be placed in contact with the stones or 
planks of a drain. On the contrary, the heaviest and most compact earth or sub-soil 
should be returned first to the tiles or stones. As soon as the tiles are laid, some care- 
ful man should cover them by carefully shoveling over them a few inches in depth of 
the heaviest soil, after which the earth may be returned with a plow, on a team at- 
tached to a dirt-scraper. There will usually be more or less stone among the earth 
that was drawn out of the ditch ; and, if great care is not exercised in returning the 
first few inches in depth, stones will crush the tiles in numerous places. 

The writer once directed the laliorer to lay the tiles in a ditch and return the earth, 
and to cover the tiles first by shoveling in earth with extreme care. The drain failed to dry 
the land. Upon digging down the tiles were found full of standing water. A large 
portion of the drain had to betaken up and relaid. In five difibrent places small stones 
had been allowed to fall on the tiles, crushing them to such an extent as to obstruct 
the flow of the w^ter. A small stone, half as large as a man's fist, if allowed to fall on 
a tile at the bottom of a three-foot ditch, will crush it. Consequently, this part of the 
filling should be performed with great care. If by accident a stone breaks a tile, a 
sound one should be substituted at once. One thousand tiles may be laid well, and 
covered in the best manner, and yet if only one near the outlet be crushed by a stone 
the entire drain will be of little value. 

The most expeditious way to return the dirt after the tiles have been covered is to 
hitch two horses to a plow having an eveuer eight or nine feet in length. The heads of 
the horses should be held apart at the proper distance by a jockey-stick, about eight feet 
long, as suggested on a preceding page. Another economical way is to employ a dirt- 
scraper, to which the team is hitched by a chuin six to ten feet long, according to the 
width of a ditch. Then, let one person drive, hauling the scraper to the bank of the 
ditch, and stopping the team just in time to allow the scraper to bo dumped without 
being drawn across the^ ditch. Two men, with a team and scraper, wiU haul in dirt 
more rapidly than twenty laborers will cast it in with shovels. We have frequently 
read the recommendation to lead a horse lengthwise of the ditch, as the earth is being 
shoveled in, for the purpose of treading it down firmly. It is an unwise practice, 
as there is great danger of injuring the animal, and still more danger that hie feet 
will damage the water-course. 

Ditching-'niachines, — We have not yet met with a really successful and reliable power 
ditching-machine, one that will excavate the desired depth through " hard-pan" and 
such stubborn land as is frequently found on the slopes of rivers and lakes. There 
are many power-machines for ditching, which will operate very satisfactorily on any 
kind of ground, where there are no small boulders as large as a man's fist, and where 
the substratum can be spaded ; but when a machine is started in ground where there 
are some smaU stones, and occasional bars of hard-pan, a hand-digger is required with 
a complete set of tools to excavate certain parts, which cannot bo done by a power 
ditcher. 

Tiles and stones together. — Fig. 28 represents a mode of filling a large ditch, which 
has frequently been employed with satisfactory results, where a drain of large capacity 
was desirable. If flat stones can be readily obtained, say one foot in width, excavate 
the ditch about fourteen inches wide on the bottom, dressed out at the corners, so that 
tiles will fit closely at each side. Before the tiles are laid, a channel should be scooped 
out in the middle, as represented, that the stream may not undermine tiie tiles. Then 
lay a course of tiles on each side, and place flat stones carefully on the top, as shown 
by the cut. It is important that the top stones be laid on with care, and neatly leveled 
up, with thin pieces on the under side. The joints of the covering stones should be fitted 
closely and covered with small thin pieces, to prevent mice from hauling earth into the 
main water-course. In case the stones should be more expensive than another course 
of tiles, it would be preferable to lay three, or even four courses of tiles, side by side. 
When large tiles could not be obtained readily, we have sometimes laid three or four 
courses of small tiles in the bottom of a ditch, thus forming a water-course fully equal 
to the capacity of the stream when the water was at its greatest height. 

Laying tiles on hoards. — It is the practice of many tillers of the soD to lay a narrow 
board in the bottom of the ditch on which the tiles are placed. This is more particularly 
the practice when horse -shoe tiles are employed. It is not a commendable practice to 
place timber of any kind beneath tiles, as some portions of boards will almost always 
decay in a few years. If proper caxe is exerclBed^iu selecting soond^pieces, andjBoru- 
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pnlously rejecting every cull, a drain will endure much longer than when all qualities 
of lumber are employed. If horse-shoe tiles are employed, they should be placed on 
plates, or soles of burnt clay. Soles of burnt clay will cost but a trifle more than lum- 
ber. We would not recommend soles, however, nor horse-shoe tiles, if pipe tiles or 
sole tiles can be procured. 

The correct tvay to lay tiles. — Some writers on the subject of underdrainiug recommend 
the practice of laying tiles on the bottom of a ditch while standing on the bank. 
For this purpose they recommend the use of a tile-layer," with a long handle 
like that of a pitch-fork. The hooked rod is thrust iuto the bore of a tile, with 
which the latter is let down to the bottom of the ditcli and placed as nearly in its posi- 
tion as a tile can be. If every tile were quite true aud straight, and the bottom of the 
ditch were as smooth and true as a newly-finished pavement, tiles could be laid in this 
way. It must be remembered, however, that almost every tile is a little crooked, or 
twisted, or warped, and that it is almost impossible, in many places, where the ground 
is full of small stones and large gravel, to make the bottom of a ditch true and smooth. 
Consequently, if the operator lays the tiles while standing on the bank of the ditch, 
the form of some of them will frequently be such that the ends will not match satisfac- 
torily. Hence, the only correct way to lay tiles of any kind is for the operator to stand 
in the ditch, and place each tile in the best possible position. In case a joint is too 
open at the upper side of the tiles, try another tile. In many instances a tile will rock, 
as the middle rests on a bar of hard earth or a small stone, in which case the promi- 
nence should be rammed down, so that the tile will not rock. Sometimes the digger 
finds it necessary to remove a small boulder from the bottom of the ditch, thus leaving 
a depression one or two inches deep. All such cavities should be rammed full of hard 
earth before the tiles are laid, so that the end of one section may not be forced down 
by the superincumbent pressure so far that the caliber of the two adjoining tiles will 
not correspond. Placing tiles in the bottom of a ditch is a piece of labor to be per- 
formed but once during a life- time ; hence, the importance of laying every one with the 
utmost carefulncM. It is far better to take the time to lay every tile properly than to 
hurry them in at random, which may necessitate the redigging and reconstruction of 
a portion of the drain. When ditches are unusually deep and very narrow, and the bot- 
tom consists of earth free from stones^ so that a true channel can be formed for the tiles, 
they may be laid with the tile-layer. 

Silt-tvelU in drains. — It is an excellent plan to construct silt-wells in several places in 
main drains, as they facilitate observation as to the flow of the water, and provide 
effectual means for collecting the fine silt that is washed into the drain by the constant 
influx of water, especially when the soil is thoroughly saturated. They also furnish an 
outlet for mice, frogs, &c., which frequently enter the water-course if they have access 
to drains. 

Silt- weUs should be made when the ditch is dug. Such wells are to a drain what a 
man-hole is to a street sewer in a city. An excavation should be made across and in 
the bottom of a ditch about two feet square and at least one foot deeper than the bot- 
tom of the ditch ; then a curb of planks, bricks, or flat stones set on end may be em- 
ployed. The water discharges into the weU and flows away by entering the tiles on 
the opposite side. The silt washed along in the tiles is deposited in the well, which, 
when filled up as high as the tiles, should be cleaned out. A curb made of planks of 
durable timber will endure a great many years. 



RECLAMATION OF MARSH LANDS. 

The subject of the reclamation of marshlands is one wliich must claim 
the attention of the country in the immediate future, as agricultural 
lands advance in price and population increases. A few instances of 
successful reclamation upon the Atlantic and Pacific coasts have been 
reported in the publications of this Department. 

An elaborate communication from Mr. Jerome J. Collins, civil engi- 
neer, of Hudson City, New Jersey, gives at length an account of the 
reclamations accomplished in other countries, and in the vicinity of New 
york City, with a statement of the principles upon which such work is 
properly conducted and jfche obstacles to be overcome in its prosecutipn. 
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He also gives an exposition of liis theory of the formation of tidal 
marshes, and medical views concerning malaria or miasma and the adapt- 
ability of marsh lands for cultivation, which are not subjects suited to 
the original and practical character of our reports. The following 
extracts are given : 

A GLANCE AT THE HISTORY OF RECLAMATION. 

If we glance back over the many centuries the brave inhabitants of the Netherlands 
have held their fertile coantry against the ocean, after rescuing it from the waters, we 
must be struck with admiration at such an instance of a nation's perseverance. The 
Hollanders found their country a morass ; they now present it a very picture of fertility 
and abundance, and we must not forget that, though they worked hard at their na- 
tional defenses against the ocean, they were not spared the horrors of war by their 
neighbors. The country they strove to rescue from the sea became, on account of its 
position, the battle-field on which many European quarrels were decided, and the in- 
habitants were often compeUed to cast aside the spade and grasp the sword in defense 
of their lives and property. 

The periodical overflowing of the Nile to uncertain limits necessitated the control- 
ling of the waters within defined boundaries, and this control was most undoubtedly 
exercised by means of embankments. 

The Phoenicians — the people of Tyre and the ancient sea-ports of the East, tje Greeks 
and the Romans erected extensive works on their sea-coast to protect their cities and 
ships from ocean storms and foreign enemies, and no doubt they inclosed low-lying 
lands in many instances for the purpose. The Romans during their occupation of Brit- 
ain raised immense lines of embankments at several points along the coast, the re- 
mains of which are still in existence. In fact, all nations as they advanced in civiliza- 
tion seem to have recognized in reclamation a means of extending the area of land to 
be distributed among the people without necessitating an emigration of surplus pop- 
ulation. 

This has been the case in India and China, where the dense population manages to 
accommodate itself to the limits of those countries, and it is onjy within the last few 
years that we have seen anv signs of a movement by these people to other countries. 

The original settlers of the Netherlands were the descendants of those wandering 
tribes whose emergence from their homes in the North heralded the downfall of the 
Roman empire and laid the foundation of the nationalities which at present checker 
the map of Europe. 

The first steps toward erecting barriers against the tidal overflow in Holland are 
stated to have been taken in or about the second century of the Christian era. It is 
probable that vanguards of the great army of invasion which in later times overran 
Europe from the north had begun to move forward and occupy in small bodies the 
country lying along the northern coast. As the population increased and the groups 
of mud huts grow into large towns and cities, the necessity for placing under cultiva- 
tion more extensive areas of land became imperative. The more valuable these 
settlements grew to the people, the more desirous were they to guard them against de- 
struction by the sea, and the attention of the government and people was directed to 
the general and permanent embanking of |ihe whole coast. How they have succeeded 
we all know. The country which was once a desolate marsh is now a garden. Visitors 
passing through it acknowledge that in no part of the world is scientific agriculture 
better understood or applied, although the fields and dwellings are in many places 
twenty feet below the level of the sea. It was not alone necessary to embank 
against the sea, but also against the waters of some of the great rivers whose sources 
are to be found in the very heart of Europe, and which would overflow all the low 
lands they traverse had not the precaution of confining them to their natural chan- 
nels been taken by the Hollanders. 

Many works have been written which give detailed descriptions of the manner in 
which the diking of the Netherlands was carried on. The foundation of the work 
was laid by nature. The superstructure is the work of man. Along the coast exposed 
to the northwestern storms a bank of sand was washed up by the action of the 
waves, and a natural barrier was erected against the incursion of the tidal waves. A 
belt of wood which grew along the coast, and against which the sand was heaped, 
assisted the early toilers in their labors by afibrding both shelter and material. 
This wood has since disappeared to a great extent in the constant repairs rendered 
necessarj^ by the action of the waves in stormy weather. 

Beyond strengthening and connecting these mounds or banks of sand, and securing 
the lands in the immediate neighborhood of the ocean from tidal overflow, little was 
done in the beginning on the main embankment along the coast, while the river 
banks were left wholly exposed. The great work once initiated, however, it has pro- 
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gressed steadily to the present day, and we find that after a struggle lasting many 
centuries the energy and perseverance of man have wrested a kingdom from the sea. 

Writers on the subject of the early condition of Holland tell us that the country was 
covered with lakes, varying in size, which have been drained and converted into 
fruitful farms. The most important operation lately and successfully completed ia 
the draining of the Haarlem Lake, which covered an area of about 45,000 acres. A 
description of this work was given in the report of the Department of Agriculture for 
1866. 

Extensive tracts on the western coast of England, called the Fen country, have been 
embanked and drained, and added to the cultivable land in that section. As many as 
G80,000 acres of fen have been reclaimed, and the works rival those of Holland in 
extent. The Encyclopaidia Britannica says : 

"This fen country has for centuries been the scene of drainage operations on a 

stupendous scale. The whole surface of the great basin of the fens is lower than the 

sea, the level varying from four to sixteen feet below high- water mark in the German 

Ocean. The difficulty in draining this flat tract is increased from the circumstance 

that the ground is highest near the shore and falls inward toward the foot of the 

slope. These inland and lower grounds consist of a spongy peat, which has a natural 

tendency to retain water. The rivers and streams which flow from the higher inlands 

discharge upon these level grounds, and originally found their way into the broad 

and shallow estuary of the wash, obstructed in all "directions by bars and sand- banks. 

These upland waters, being now caught at their point of entrance on the fens, are 

confined within strong artificial banks, and so guided straight seaward, and are thus 

restrained from flooding the low grounds, and by their concentration and momentum 

assist in 'scouring out the silt from the narrow channel to which they are confined. 

The tidal waters are at the same time fenced out by sea-banks which are provided at 

certain intervals with sluice-doors by which the waters escape at ebb tide. When 

this does not provide such a drainage as to admit of cultivation, the water is lifted 

mechanically by wind or steam mills into the main aqueducts. 

# # * # # » 

In the district called Marsh, in Norfolk, extending between the Ouse and the New, 
in that called South Holland, in Lincolnshire, stretching between the New and Welland, 
northward of Spalding, and also northeast of Boston, there are considerable tracts of 
marine clay soil. In Marshland this is chiefly arable land, producing large crops of 
wheat and beans, but* in Lincolnshire it forms exceedingly fine grazing land. This 
tract lies within the old Roman embankment by which the district was flrst defended 
from the ocean. Outside this barrier are the proper marsh lands, which have been 
reclaimed in portions at successive periods, and are still intersected in all directions 
by ranges of banks. The extraordinary feature in this tract is that the surface outside 
the Roman bank is three or four feet higher than on the inside, and the level of each 
new inclosure is more elevated than the previous one. The land rises step by step as 
the coast is approached, so that the most recently reclaimed land is often twelve and 
sometimes eighteen feet higher than the lowest fen laud in the interior, the drainage 
from which must, nevertheless, be conveyed through these more elevated marshes to 
the sea." 

These extensive works are represented by many hundreds of miles of river embank- 
ments, and the sea-coast line embanked exceeds one hundred and thirty in length. 
This fen land, once, like that of Holland, a wild marshy tract, impassable to man or 
beast, is now a fertile farm, rich in agricultural products, and inhabited by a healthy 
and wealthy population. 

Another instance of successful reclamation is to be found in England : the Bedford 
Level, called after the Earl of Bedford, who in the year 1634 expended over £100,000 
to reclaim these lands, and whose son completed the work at an additional cost of 
£300,000. These lands have since that time been kept perfectly free of water by means 
of windmills and other pumping engines. 

Extensive drainage operations have been carried on in many parts of Europe, par- 
ticularly in France and Italy. The celebrated Pontine marshes, near Rome, are men- 
tioned by early historians as a source of great danger to the public health, and several 
unsuccessful attempts were made to reclaim them. The popes at different periods re- 
newed these efi'orts, and their success, though partial, proved that the drainage could 
be effected with sufficient capital. 

In Ireland immense tracts of peat-bog have been drained and converted into arable 
land. The bo^ of Allen is an extensive area of peaty soil, extending into several coun- 
ties, and covering many thousand acres. In the southern part of Ireland, along the 
rivers and shores of the main estuaries, large areas of alluvial deposits have been 
inclosed by embankments, and a rich soil made available for cultivation. 

The cotton lands in the valley of the Mississippi are exceedingly fertile when prop- 
erly protected by levees from the periodical overflow of the river. The construction 
and maintenance of these levees are often the subject of discussion in Congress, and it 
would seem proper that the nation's represantativea should mterest themselves in what 
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forms the only protection to the agricultural interests of several of the States of the 
Union. 

In Canada the question of reclaiming the marsh lands is receiving considerable 
attentioD from both the government and the people. Extensive works are about to be 
commenced, with a view to these reclamations; and vast areas of fertile soil will be 
added to the lands of the New Dominion. 

In this country the question of utilizing marshes has not yet attained the import- 
ance it deserves. 

In the neighborhood of New York a considerable tract of land, known as the Newark 
Meadows, lying between the Newark and Paterson range of hills, on the west side, 
and the Palisade ridge of Bergen Hill on the east side, hSs been embanked and other- 
wise drained and reclaimed within the past two years. 

WILL RECLAMATION PAY? 

A question for consideration is, will reclamation of marsh lands pay those who 
invest their capital in such undertakings? When we invest our money in that which 
is perishable, stealable, or depreciable in value to such an extent as to become posi- 
tively worthless, we have an uncertain security for the principal invested, and profit 
is doubtful. We can invest in that which is itself a standard of value, such as the 
gold coinage of the country. In this case the security is good in the thing itself, but 
the profits are uncertain. Or, investment can be made in that which has an intrinsic 
value of its own, non-depreciable, independent of any standard value but its own 
worth, and above all indestructible and immovable, and advancing in value with time, 
such as good land. For this investment the security is certain, visible, and tangible, 
and the profits are equally certain, and limited only by the inactivity of the investor 
in developing them. 

As it is the interest of every State to develop its resources, and as the principal 
source of wealth to a country must be the productions of its soil, it is of the highest 
importance that these should receive attention. Capitalists will unhesitatingly engage 
in speculations for the working of distant gold mines, where the chances of profitable 
return depend almost entirely on the lucky striking of a rich vein of the precious 
metal, of which we hear of more disappointments than successes. With a plethora of 
money in our markets, men are continually seeking for safe and profitable modes of 
employing their idle capital and in lieu of the desired investment they are often con- 
tent to accept the comparatively small percentage allowed by the banks, while almost 
at their doors may be found the means by which their capital can be safely and profit- 
ably employed in the reclamation of these much-needed marsh lands. 

In the case of the Hackensack meadows near Newark, New Jersey, reclaimed by the 
Iron Dike and Land Reclamation Company of New York, the whole area selected for 
reclamation was about 4,5U0 acres, which were purchased by the company at an average 
price of $50 per acre. The cost of inclosing this area with an embankment, and the 
cutting of a series of main ditches and drains throughout the whole area, did not 
exceed $250,000, which would be equal to about $55 per acre, making the cost of pur- 
chase and reclamation about $105 per acre. Previous to the commencement of the 
works, the marsh was completely overflowed at every tide, and the entire embanking 
and ditching were done by manual labor, while the insertion in the whole length of 
river embankment of Driggs's patent iron dike plate added considerably to the cost of 
the works. They have 4,500 acres of wet marsh purchased and reclaimed for !{il05 per 
acre. When this laud has beeu thoroughly drained it wUl be worth $1,000 per acre. 
If it takes three years' cultivation to bring it to this condition, the tract at the end of 
that time will be worth, say, ^4,500,000. Meantime the land will rent for $50 per acre 
per annum, which sum is, at the end of three years, equivalent to $675,000 or $200,000 
in excess of the original cost. 



We have the value, then, at , p $1,500,000 

Add amount of rent for three years at $50 per acre 675,000 



5,175,000 

Cost of land and reclamation , $475,000 

Interest three years, at 7 per cent..--. 99,750 

Cost of maintaining banks, &c., three years 27,000 

601,750 



Profit to original investors in three years 4,573,250 



The location of the land near the city of New York has, of course, much influence on 
its value, and it is not intended to convey the idea that all reclaimed land wiU be 
equally valuiible, or capable of returning so enormous profits as the Hackensack mead«- 
ows promise. 
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The tracts of marsh lying at a distance from the great cities are not less valuable in 
proportion, because, if their value is not so great when reclaimed, their present value 
is very much less, being in many cases as low as $5 per acre, while there would be no 
increase whatever in the expense of reclamation. 

Professor Cook, speaking of the marshes lying along the coast of New Jersey and the 
neighboring States, says : " The value of banked meadows in Salem County, New Jer- 
sey, and along the Cohansey Creek and Maurice River, in Cumberland County, ranges 
from $200 to $500 per acre. Previous to banking, these meadows were comparatively 
worthless." 

If, therefore, almost worthless marshes can be raised in value to $200 per acre by 
merely banking them against tidal overflow at a very small cost per acre, what may 
not be the increase in value when these lands are properly reclaimed, and drained and 
fitted, at a small increase in the cost, for the highest class of cultivation ? 

Professor Cook also makes the following statement : " The meadows on the Wallkill, 
the Pequest, the Paulinskill, and the Passaic are rich lands, and comparatively unpro- 
ductive, though lying in the midst of the finest part of the State. The improvements 
must be made, and the land brought to the degree of productiveness which the best 
interests of the State demand. # * have between one and two millions 

of acres of land in southern New Jersey which are comparatively unimproved. Private 
enterprise is doing much for its development. Millions of dollars have been invested 
for its improvement within the last fifteen years, and thriving settlements have been 
formed. These pioneers deserve well of the State, and they should be furnished with 
every infoniiation and facility for pushing forward their improvements." 

Considering the high rents paid at present by market gardeners, amounting fro- 
qnently to $150 per acre per annum, it is quite certain that every acre of marsh land 
reclaimed within the next twenty years will find willing purchasers or tenants. 

On well-drained land, such as we would wish to see made of our marsh lands, a 
farmer paying an annual rent of $100 per acre would realize fully treble the profits 
derivable from the cultivation of upland ground, as he is certain to raise crops such aa 
the upland ground, with any quantity of fertilizers, could not produce ; and further, the 
question of expense in working such ground is important in supporting our arguments, 
as manures and fertilizers are wholly unnecessary, and a series of heavy crops can bo 
raised for thirty years without the soil requiring any stimulant in the shape of mauiire. 

Farmers complain that the most serious item in the expense of farming is the con- 
stant renewal of the vitality of the soil by manures. In the case of reclaimed marsh 
land this expense is saved, as even the soil itself can be used as manure on upland 
ground with great advantage. The plowing is also attended with more ease. No large 
boulders are met with to interrupt the work or interfere with the proper tillage of the 
soil. 

We have here, then, an investment for the capitalist which will return him enormous 
profits ; a rich and productive farm for the agriculturist, that will yield him tenfold 
for his labor ; a means of employing the thousands who are daily flocking to our shores 
from Europe; and last, though not least in importance, a means of providing an 
abundant supply of fresh, cheap food for the people who are compelled to purchase the 
diseased meat and stale and unhealthy vegetables and diluted milk which are to be 
found in our markets. All these advantages lie within our reach, and we should be 
blind, indeed, to our own interests did we not seize them. 



RECLAaiATION OF NEWARK (N. J.) MEADOWS. 

The following notes, taken from the engineer's field-books, of a test survey on the 
Hackensack meadows in the spring of 1867, will give a general idea of the kind of soil 
to be found on the salt marshes along our coasts and tidal river banks, being records 
of a series of experimental borings into the soil, made to ascertain the nature of the 
substrata for a depth of from nine to twelve feet. The boring was taken within fifty 
feet of the water's edge. 

The soil in many parts of these marshes was tested, and, with the exception of some 
difierence in the thickness of the various strata, very little difference occurred in the 
several tests. The only marked variation in the character of the soil that occur is where 
large cedar stumps are met, either on the surface or some three feet beneath it. The 
roots of these cedar stumps are invariably sou^d, while portions exposed to the air 
soon rot away. The closeness of the soil, and the uniform state of moisture and non- 
exposure to the air evidently interrupt their decay. In some places the cedar roots 
showed on the surface, while in many others they were buried deep in the soil. In 
drainage the water is not removed to a greater depth than five feet, so that the surface 
mold and marls are dried while the grass peat beneath still holds the moisture to 
Bome extent. Drainage without cultivation will not, of course, develop the good 
qualities of the soil, but the two judiciously combined cannot fail to produce the results 
most beneficial to agricultural wants. 
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Even after tlie surface rjraioage, regarded as sufficient to ineure thorough reclama- 
tioD from a p^ate of swamp, the surface soil when turned by the plow presents that 
rich and friable' appearance so highly valued by the farmer. The growth of aquatic 
plants speedily becomes stunted, and a richer vegetation takes their place. Then, 
with embankments securely constructed, and adequate pumping-power or sluice-way 
provided, a thorough knowledge of the theory and practice of agriculture will enable 
the farmer to reap a rich reward for his labors. 

Ad attempt was made about thirty years ago to reclaim the Newark, or more 
properly the Hackensack, meadows by inclosing them with an embankment, and con- 
structing a number of sluice-ways to carry off the water. Owing to the neglect of the 
proprietors, these banks were completely destroyed by the musk-rat, which burrowed 
into and through them, below the level of high water; and the tide, following the 
excavation, soon demolished the embankment. 

The difficulty to be contended with in this work of reclamation was not the pres- 
sure of water, the presence of springs, or exposure to heavy waves in stormy weather, 
or in removing the water from the soil itself. It was simply to prevent the musk-rat 
and other borers from penetrating the embankment, and admitting the tide- water on 
the land. Thick embankments will not resist the boring powers of the musk-rats; 
they have been known to bore through a solid bank in one night for a length of over 
sixty feet. 

Mr. S. B. Driggs, of New Brunswick, New Jersey, invented the " iron dike," or a system 
of cast-iron plates inserted in the core of the embankment between the levels of high 
and low water, by which means the bank is made impenetrable to the rats, where 
penetration would result in the destruction of the bank and the failure of the recla- 
mation. The limits of the operations of the musk-rat, dangerous to the bank, lie 
between high and low water levels, as these ammals will not work below the level of 
low water for any distance, if at all, and their borings above high water level are 
easily repaired and comparatively harmless. 

The musk-rat begins boring at the lowest point, and penetrates upward in an inclined 
direction, so that when the tide falls the excavation is self-draining. For this pur- 
pose, then, the boring is commenced at about the level of quarter-flood tide, and is 
always dry on tidal river banks during low water. The iron dike plates used in the 
reclamation of the Newark meadows were five feet long, eighteen inches wide, and a 
quarter of an inch thick. The plates were strengthened by ribbings cast on each side, 
and were connected to each other by clips cast on one perpendicular edge of the plate 
which held the plain edge of the next plate, and a continuous line or wall of iron 
plates was thus erected against the rats. 

The embankment erected to exclude the tide waters was constructed over this line 
of iron plating, with an average base of eighteen feet wide, and a height over the 
marsh surface of five feet. The material of which it was built was excavated from 
the main ditch which followed the line of embankment and received all the marsh 
waters through the main internal ditches and lateral drains. A pumping station was 
established at a suitable point, and one of Gericke's patent turbinate drainage pumps, 
capable of discharging 12,000 gallons of water per minute, was erected, with steam- 
engine and boiler complete. Several sluices of various forms were inserted in the main 
embankment, by which the water on the laud was reduced considerably, and to such 
an extent that it was deemed inexpedient to use the pump. The entire area of the 
marsh has been intersected by drains of various sizes, which have been connected with 
the main surrounding drain and with the sluice-ways and pumping station. By these 
drains the inland water is brought directly to the outlets and the land dried thoroughly 
wherever the drains are constructed. 

Corn, potatoes, cabbages, onions, peas, beans, tomatoes, melons, and tobacco have 
been grown on these lands, and the com evidenced the great richness of the soil by 
the extraordinary growth which it attain ed^ A considerable area of this land is not 
yet fitted for cultivation, and another portion of it is covered with huge cedar stumps, 
the remains of a great forest ; but the land is very valuable for farming, grazing, and 
building purposes, and is worth on an average fully $700 to $800 per acre. 

The embankments erected around the meadows varied in form as the peculiar wants 
of the position demanded. As a general rule, the outer slope, or that which received 
the wash of the tidal wave, was much longer than the interior slope, and the width of 
the bank on the top varied from three to five feet. The mouths of all tidal creeks 
were carefully closed, and all connection with the outside water cut off. The com- 
plete exclusion of the river water was essential to success in this case, as in all others, 
and experience shows in a marked manner the value of pumping-power as compared 
with sluices. 

GENERAL PKINCIPLES OP KECLAMATION. 

In effecting the reclamation of a tract of marsh land, three distinct objects must be 
attained before the work can be considered complete. First, the exclusion of aU 
waters having their sources of supply or operating from the outside of the limits of 
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the marsh land reclaimed. Second, the collection and expulsion, by means of drains, 
ditches, sluices, and pumps, of all waters lodged on the marsh or having their sources 
inside its limits. Third, the control of all waters that may afterwarcl accumulate on 
the marsh from springs, rains, or other causes, so that the danger of drowning the land 
may be avoided and the cultivation of the soil bo uninterrupted. Each of these con- 
ditions must exist to insure the harmonious working of the other two ; the absence of 
one is fatal to the usefulness of the others. In case of the first condition, when we 
undertake to exclude waters having their sources outside the limits of the marsh to 
be reclaimed, it is necessary to erect a dike ; but the shape, size, and mode of con- 
struction will be governed by the locality, material, and the amount of resistance the 
dike must offer to the return of the excluded water. The collection and expulsion of 
waters accumulated on the marsh from rains, or the interception of that deriving it3 
source from springs within the marsh limits, will depend considerably on area, loca- 
tion, and outfall, as well as on the power and capacity of pumps and other water-engines. 
The control of the water in the soil and its removal for agricultural purposes will 
depend on the excellence and completeness of the other works, but will also be affected 
climate and the character and treatment of the crops raised. The location of the 
marsh with respect to high lands is of the utmost imi>ortance, as, when adjoining 
upland, it receives the rain-fall of the hills in addition to its own, and unless precau- 
tions are taken to control this irregular addition to its own waters, so that the land 
shall not suffer from it, the third condition for a complete reclamation cannot be said 
to be complied with. 

Embankments are necessary for the exclusion of water from an area where the 
source of that water is above the level of the surface to be kept dry. For instance, 
the embankment of a reservoir must of necessity be above the level of the river, spring, 
or other reservoir from which the first receives its supply, unless, indeed, the discharge 
from the latter be equal to that which it unifonnly recei ves, and its embankments lose 
their retaining character, and become simple diverters of the stream. In like manner, 
any space inclosed by an embankment for the purpose of excluding water must have 
that embankment higher than the highest level of the encroaching water, if an inland 
stream, or the highest known range of the tide, if on a tidal river bank or the sea- 
coast, unless, in the case of the inland stream, the water becomes simply guided in its 
course, and not confined. 

As oui principal marshes requiring embankments are located alon^j the shores of 
the large bays and inlets, or on the banks of tidal streams, remarks will be confined 
to such marshes and their requirements. In erecting a dike to resist the pressure of 
the tide, the shape, the size, and the mode of construction of the dike must vary with 
the location and the range of the tide. Location affects it because the bank may at 
one point be sheltered from the eroding action of the waves, while at another point it 
may be exposed to their full force. It is therefore evident that some dissimilarity 
must exist between the work to be done by the two sections of the bank, and a conse- 
quent difference becomes necessary in their shape, strength, and mode of constructiou. 

Many plans have been projected for the erection of dikes, sea-walls, and embank- 
ments, each possessing some peculiar merit, while failing to fulfill equally important 
requirements. No particular form of dike can be recommended for all cases, as the 
necessity of each case demands special treatment. The Dutch engineers favor long 
slopes for sea-banks, constructed of sand or other light material, but the length of the 
exterior slope can be safely diminished where a durable material, like stone, can be pro- 
cured, with the additional security of piles and other protection ; it is also certain 
that where the material is not adhesive and durable, long slopes, especially facing the 
waves, are advantageous, when not exfjosed to the face of the ocean waves, as on the 
coast of Holland. 

A base of about live to one, tlivided between the internal and external slopes, in ad- 
dition to the width of the bank on top, would afford ample base for an embankment. 
Thus, if we require an embankment six feet high to resist the encroachment of the 
tide, wo cannot with absolute safety construct it with a base of less than thirty-five 
feet to resist effectually the wash of the waves. This width of base would admit of, 
in the first place, a width on the top of the embankment of five feet and external slope 
of three and a half to one, and an internal slope of one and a half to one. The bank 
with a thirty-five foot base is suited to exposed situations, where wind and wave act 
directly but moderately. Where the bank is subject to a heavy blow from the waves, 
the slope will be so graduated as to receive and gradually deaden the effort of the 
wave as it traverses its surface. 

The shape of the bauk is of as much importance as its construction and dimensions, 
because, if by unsuitable proportions we subject the very best material and workman- 
ship to extreme and unnecessary strains, it cannot bo expected that the work of resist- 
ance will be performed as effectually as if due consideration were given to the relations 
which should always exist between the shape, material, and amount of resistance the 
bank is expected to offer to the water. Durable material is not always to be had where 
wanted for embankments, but in the case of salt marshes, with very few exceptions, 
the soil excavated forms a superior material for their construction. This is more gen- 
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erally the case along the shores of large rivers and estuaries, where the silt from the 
river-bed is contiBually being washed up against the bank, and during high tides car- 
ried over and deposited on the surface of the marsh along the river-banks, forming a 
compact soil, which, when used in the construrtion of a bank and dried, becomes hard, 
durable, and water-tight — the three most important requirements for an embankment. 

The fitness of these marsh soils for embankments has been tested, and where used 
not the least trouble has been experienced with them either by a settlement or breach, 
but the shape of the bank has been preserved unchanged after severe winters and 
heavy rain storms. 

When banks are erected to exclude water, they must be made perfectly impermeable 
to that element. The least leakage is but the forerunner of " a burst," unless quickly 
attendee! to. These leaks are frequently caused by the imperfect construction of the 
bank itself, where the material is not packed close, or some of the joints between the 
Bods of soil have not been thoroughly closed by the workmen. Another cause may be 
the shrinkage of the material when drying in the bank, joints that were close while 
the moisture swelled the material of the bank being opened by the shrinkage of the 
soil, and admitting tiny streams, which soon become serious leaks, and finally the cause 
of the destruction of the bank. Of the two causes, either may be guarded against by 
proper care in constructing the bank. 

There is still another cause of leakage and the failure of a bank — the penetration of 
the bank by musk-rats and other boring animals, whose attacks must be steadily resisted 
by constant vigilance and the ado{»tion of some plan of construction which will defeat 
their operations. Several attempts which have been made at reclamation in this 
country owe their failure to the musk-rats. These animals are not to be despised as 
enemies to marsh reclamation. As workers they are unrivaled in perseverance, for 
they will return again and again to the attack on the same point of an embankmentj 
until they succeed in boring it to their satirfaction, or are killed by a lucky shot. On 
the Newark meadows, New Jersey, they were defeated effectually by means of the iron 
plate inserted in the embankment, and covering the space between the range of high 
and low water. The rats penetrated the bank in many places, but were stopped by the 
plate, and they either gave up their excavation or cut their way over the plate at a 
level above that of high water, and the consequent injury to the bank w^as slight and 
easily repaired. A core composed of a less expensive material than iron would answer 
the same purposes, and a well -constructed dike core of wood, hemlock for instance, 
will probably be found fully equal to all requirements. Xhere are conditions, how- 
ever, under which the iron core might be preferable. • 

To accompUsh the second important condition, the collection and removal of all 
waters lying stagnant or otherwise, and having their source of supply within the lim- 
its of the marsh, a series of main and intermediate ditches or drains must be cut 
through the marsh, for the collection and conveyance of these waters to some point 
or points on the line of the main embankments from which it can be forced out by 
pumps, or drained out by sluices. 

In the case of tide marshes, where the range of the tide brings the low-water level 
sufficiently below that of the marsh surface to admit of the drainage of the soil to a 
proper depth, and a fair outfall for the water collected in the ditches, a number of 
well-placed and properly-constructed sluice-gates will assist considerably in draining 
the land, as the volume of water drained into the river or bay will be in propoi'tion to 
the fall and capacity of the sluice to discharge it. Although many advantages are 
derived from the use of sluices on marsh lands, they are not to be compared in 
efficiency with a well-constructed pump, worked by steam-power. No matter how 
weD constructed a sluice may be, or of what material, there is always a weakness 
about it and a liability to accident that must impress itself upon the observer. The 
connection made between the embankment and the wood-work or masonry of a sluice 
is, in nine cases out of ten, the site pf numerous leaks, which are continuously enlarging 
and are the more dangerous on account of their apparently trifling charactej. The 
material of a sluice maybe iron; it corrodes and gets easily clogged by slight ob- 
structions, such as small branches of trees or tufts of grass. If made of wood, it is 
hable to rot away under water, and be unexpect^edly destroyed by a violent storm or 
other cause. The stone-work setting of a sluice, on account of the alternate wetting 
and drying process that goes on, particularly during the winter frosts, will work out 
all the mortar or cement from the joints, and the whole sluice is liable to be under- 
mined by the action of the current passing through the sluice twice in every twenty- 
four hours. If the sluice is self-acting, it is a source of danger, as it is liable to be 
obstructed by floating wood, grass, weeds, &c., and is certain to be frozen up in winter 
time, and in case it should be so prevented from working properly, the sluice being 
set to low water, the obstruction to the free flow of the water or to the closing of the 
gate against the rising tide will not be discovered until, in the latter ca^*e, the tide 
begins to flow in through the sluice, when the obstruction is placed out of reach. 
In this way considerable damage may be done to young crops by an overflow of salt 
or brackish water. If the sluice is worked by hand, it is equally dangerous, as 
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neglect will result in a general overflow of the reclaimed land and a probable 
destruction of valuable property. The beat provision that can be made against an 
overflow from a neglected or defective sluice-gate is the use of pumps exclusively for 
the drainage of tidal marshes. A considerable saving is also efi'ected by using a pump, 
as fuel can be economically used and only when required, while the cost of pumping 
from one station will be much less than sluicing from a dozen points, when a larger 
stafl' of workmen is required. 

The general plan of the ditches and drains is regulated as much by the location oi 
the outfall as by the actual wants of the land. The object being to remove the water 
as quickly as possible from the place where it accumulates, and by that means to save 
every inch of the fall, the ditches should be laid out with that object, and every part 
of the tract to be drained should be connected with the outfall as directly as possible. 
It is also desirable to keep a current flowing through the ditches to the outfall as uni- 
formly constant as possible, so that no deposit can occur in the drain to obstruct the 
passage of the water. This uniformity of motion and direction cannot be obtained by 
the use of sluices, or rather can be obtained by no other means than by pumping-power, 
which has no cause for stoppage by reason of the ebb and flow of a tide, the effect of 
prevailing winds, or any other obstacle to the free and constant flow of water through 
a sluice-way. 

By the use of pumps a uniform and unbroken line of embankment is presented to the 
outside water, having no weak places to cause a fear for its stability, no wood-work to 
rot away, iron-work to corrode, or masonry to be destroyed. Complete control is ob- 
tained over all accumulations of water that may occur after rain storms ; a deeper 
drainage of the land is possible, as the level of low-water outside does not affect the 
oi)eration ; and in the case of heavy rains due preparation can be made by the engineer 
to deal with the water, for when the barometer indicates a change of weather or the 
approach of a storm he can pump his ditches dry if necessary, and keep the water very 
low during the heaviest rains; on the other hand, the pump need not be worked more 
than one day in the week during dry weather. When certain conditions favor the 
adoption of the sluice in preference to the pump, it is wise to ado^t that system ; there 
are some cases where no choice can be exercised. 

Where springs are found on these marshes, either isolated or in groups, it is proper to 
connect them with a main drain through a lateral ditch; and when found in groups to 
surround them with a ditch by which their waters may bo removed as fast aa dis- 
charged, and not permitted to saturate the soil for any distance around. 

The removal of water from the soil for agricultural purposes is the last and most im- 
portant condition to be fulfilled in the work of reclamation. The fitting of soil such as 
is found on our marsh lands for the reception of suitable crops calls for the exercise of 
considerable skill on the part of the agriculturist. He finds a virgin soil in the forma- 
tion of which almost every fertilizing element is employed. His experience of upland 
farming may be very extensive ; but here he has laud that requLies pecnliar treatment, 
but no manure, no iuvigoration, to call forth its productiveness ; nothing except the 
ditching tool and the plow, and the farmer's personal caro and management, is required 
to achieve success equal to the highest expectations. 

An excess of rnoistui^e in a soil hurts vegetation by keeping the temperature of the 
subsoil low, and weakening the effect on the plants of the various chemical constituents 
that assist in the development and support of vegetable life. The remedy for this 
evil must necessarily be drainage. The absence of a proper moisture is equally dam- 
aging to vegetation, as many of these chemical constituents of soils are brought into 
active operation by the water in the soil and the vitality of the plant is thereby sus- 
tained. Water is the principal constituent of the sap of plants, and its absence in 
proper quantity must cause an exhaustion to the vegetable similar to that produced in 
the animal life by loss of blood. The want of natural moisture is usually supplied 
artificially by what is known as irrigation. W^e must seek a mean between the two 
conditions of excess and total absence of moisture, in order to arrive at that in which 
a soil is best fitted for the production of a healthy vegetation. 

Some soilS) owing to their formation, will retain moisture more readily than 
others, and, therefore, require a difiereut style of cultivation. Sandy soils are dry 
and represent the opposite extreme to the marsh in point of humidity. This is due to 
the composition of the soil. Sand, being purely granicular, permits water to pass 
easily through it until it sinks to the level of some denser substratum. Marsh soil, 
especially alluvial or vegetable deposit, is absorbent ; its particles are so minute as to 
form a closer and more compact combination not easily penetrated by any foreign mat- 
ter moved by the force of gravity alone, insoluble, and possessing in a high degree the 
property of inducing capillary attraction. Nothing but deep incisions into the surface 
of this soil creates that positive disconnection of the mass which is necessary for the 
liberation of the water held in the soil by the sponge-like substance which enters so 
largely into its composition. 

The low situation of marshes and bogs is not a reason for the presence in excess of 
moisture in their soils. In many- instances these bogs are found on the tops of high 
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mountains. Tracts of peat bog in various parts of Ireland and England, where the 
surface is soft and shaking, are as high as eight feet above the level of the adjoining 
dry and arable land, and the water of these bogs rarely interferes with the dry land in 
the immediate vicinity, as it is held by the soil of the peat bog by capillary attraction 
stronger than gravity itself, which latter force asserts itself wherever the particles of 
soil are incapable of losing their identity by being blended in a general mass. The 
action of this capillary force on the water in the subsoil and the result in favor of 
vegetation already been stated in this article and needs no further explanation. 

When an outfall is secured, and a regular system, of main drains established, the 
freeing of the excess of moisture for the purposes of cultivation is accomplished by the 
smaller drains, which intersect the areas not immediately affected by the main drains. 
The size and capacity of these sub-drains will of course be suited to the area affected 
and the degree of humidity of the soil. In some parts of the same marsh tract the soil 
differs so considerably in its nature as to necessitate a variation in the plan of drainage. 
The proximity of high lands, woods, springs, or other causes of excessive fiioisture in 
the soil, must be taken into consideration and provision be made accordingly, but the 
general principles by which the detail drainage of the land is affected must be observed. 

A general inclination or fall of all minor drains to a main drain is as necessary as 
the fall of the main drain to the outlet, sluice-way, or pumping station. Where tile 
drains are laid, a fall of one foot in two hundred is sufficient to carry off the water, but 
as there are many cases in which drain pipes cannot be employed, it is desirable that, 
while affecting as much ground as possible by a drain, every advantage should be taken 
of a good fall on the line of each drain, whether a main or an intermediate drain. Va- 
rious plans for intermediate drains have been suggested and adopted Jfrom time to time. 
Among them may be mentioned one that is formed by a simple trench, cut with a 
shoulder to support a covering sod, laid grass down, and covered to the surface with 
the excavated soil. This drain does not last long, but is an economical form. Another 
kind of drain is made by leaning the fiat tiles bridgewise against one another on 
top, the apes of the triangle so formed being covered with a thick sod, and the 
remaining part of the trench filled with broken stone and excavated soil. The tile- 
and-shoe drain has been used extensively in many parts of England. It is a horse-shoe 
tile, resting on a flat tile, thereby forming a kind of arched drain, from one to four 
inches in diameter. This style of drain is not now used so much as the simple circular 
drain pipes, with collared joints, where such a precaution is necessary to preserve the 
efficiency of the drain. These <irain pipes are of burnt clay, about fourteen inches in 
length and from one to fourteen inches in (tiameter. 

In very humid soils it is necessary to provide a sufficient number of drains to carry 
off the water after heavy rains as fast as it soaks into the ground. Experiment will soon 
establish the proper positions and distances apart for these drains. As it is necessary 
to the productiveness of a soil that the warm rain-water should penetrate below the 
line of vegetation, the drains should be laid at such a depth as to be clear of the plow 
and spade, and the frost and the tap-roots of larger plants. As soils are very rarely 
l>roken below eighteen inches from the surface, and roots are known to reach down as 
far as the soil is rich, while the frost penetrates to an average depth of three feet, 
it would be safe in districts affected by frost to lay drains four feet under the sur- 
face, and in warmer climates at a depth of one foot below the line of cultivation. 
With a suitalile connection between the main and the drains, no soil, no matter how 
wet it may be, can fail to be reduced to a condition fit for cultivation. 

As localities differ widely in their physical features, and various circumstances com- 
X>cl special treatment in almost every case, it is not practicable to designate, beyond 
the general principles that should govern the construction and arrangement of reclam- 
ation works, any form of embankment, drain, sluice, or pump to be adhered to under 
all circumstances. Locality, prevailing winds, climate, range of tide, strength and ve- 
locity of local currents, the nature of the soil and vegetation, all combine to alter the 
character of the works, and a conmion standard would be im]5ossible. It may be said 
of all these that locality is the one on which all the others depend for their importance. 
We find as we traverse the Atlantic coast of this continent a great many varieties of 
soil in the marshes. This is o^YiI1g to the different kinds of vegetation produced on 
these marshes, or which composed their soil originally, and the rapidity of decomposi- 
tion of this vegetable material in the soil. With locality, climate varies considerably, 
and climate regulates the character and growth of plants, their development, their 
time of maturity and of decay. A natural result of all this influence must be that in locali- 
ties possessiug warm climates the vegetation is more varied, more luxuriant, and con- 
sequently enters more largely into the composition of the soil than in places where the 
climate is less favorable for the development of vegetation. The rapid growth and 
quick succession of crops must tend to a large annual deposit of vegetable matter on 
the surface, which, before it becomes thoroughly decayed, is itself a soil, from which 
other plants spring, and the deposit becoming in this way more rapid than the decay 
which should convert it into vegetable mold, a soil is formed many degrees less dense 

39a 



610 



AGRICULTURAL REPORT. 



in its structure than that of a place vj-hcre the climate is colder and the growth ol 
vegetation is slower and less luxuriant. 

It has been remarked that spongy, vegetable soils will retain water, when sandy 
and petreous soils will not, and the work of drainage will be increased in proportion 
to the quantity of vegetable matter found in the soil. It also occurs that this rapidly- 
formed soil is less fitted for the construction of water-tight embankments than that of 
a more gradual deposit, on account of its being more permeable to water, and it is often 
found necessary, therefore, to reject the soil we propose to reclaim, as a n^terial for the 
embankment, and use that fron^ another place. 

While locality and climate materially afiect the manner of reclamation, prevailing 
winds also exercise an iuliueuce by their action on the tidal wave. In exposed situa- 
tions, the winds exercise this influence to such a degree as to necessitate a complete 
change in the plan of reclamation, especially on the tidal marshes along the coast and 
the shores^of our rivers. According to the course of the river, against the overflow of 
which embankments are erected, as well as the direction of the openiug by which the 
waters reach the sea, the wind, at certain seasons, causes a raising of the tide wave 
above its ordiuary level, and of course necessitates higher and stronger embankments 
to resist it. 

Reference is not made to the semi-monthly occurrence of spring tides, but to the i^ow- 
erful efl'ect of strong winds on the surface of water, forcing it in the direction in which 
it blows, When a strong wind and a spring tido occur at the same time, the tide will 
be raised over the level of spring tide in proportion to the strength of the wind ; and 
when both meet a heavy freshet after a rain storm, the increased volume of the stream 
is not unlikely to overflow the banks, and inundate the surrounding country for many 
miles, doing much damage to property, and sometimes causing loss of life. 

In level countries the wind blows in a downward direction at an angle of something 
over 18° with the horizon. The pressure" of the wind is in proportion to its velocity — 
the former increases as the square of the latter. 

The following table of velocities and pressures of the wind is taken from Burnell's 
Hydiauiic Engineering : 



Name of wind. 



Telocity 
per second. 


Eflbrt per 
yard square. 


JPY. In. 


Founds. 


1 


8 


0. 04989 


I"j 


4 


0. 19756 


6 


8 


0. 79130 


18 


0 


6. 06996 


33 


0 


20. 06690 


66 


0 


• 80.26760 


70 


0 


101. 62790 


90 


0 


146. 34430 


118 


0 


260. 05670 


150 


0 


406. 51180 



Lig]it breeze, hardly perceptible 

Gentle breeze 

Light wind 

Rather strong \Tind, best for sailing 

Strong wind 

Very strong wind 

Tempest or storm 

Great storm 

Hurricane 

Hurricane able to tear up trees, <Ssc., <fcc 



An instance of the effect of strong wind on water is mentioned by Franklin. A pond, 
nine miles wide, and of an average depth of three feet, was acted on by a stron^^ wind, 
which forced the water from one side eo that it was laid bare, and the depth of water 
on the other side was increased to six feet. 

Next to the influence of winds and waves on reclamation works, is the action of 
curreuts. Where the shore is concave, it would be imprudent to erect embankments 
close to the water-line, imless some protection in the shape of masoDry or piling be 
placed against the weariDg action of the current; while, on the other hand, when the 
shoro is couvex, the embankment may be placed even at the water's edge, as the fore- 
Bhr;! o will continue to gaiu in the latter case as it loses in the former. 

In like manner, on sea-coast embankments, where the bank is likely to be washed by 
any of the numerous currents created by the movement of the tides, the greatest cau- 
tion should be exercised in protecting the works from injury, and the exterior slopes 
bhould be strengthened in the best manner to resist the action of the water. 

To preserve the embankment against the damaging effects of frost, it is well to cover 
the lace of the exterior and interior slopes with thick sods, cut from the surface of the 
nr^rsh at the time of the construction of the bank, by which mean? a pVotection is 
afforded to the bank by the covering of grass, and the frost is not permitted to pene- 
trate so deep into the soil composing it. 
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It is impossible to give, will^iii the limits of an article like this, stLfEcient iriforma- 
lioii to guide the oy)('.i."ati()n of j-<iclauiatlon tlirouffli all its stages, but enougli lias been 
Haid to improsy on the minds of tbiuking men the importance of the scheme, its feasi- 
Ijilitj', and it« vahio to puijlic interests. 

The wo]-k hi\H b(!en iriitiatcd in Is'e^v Jersey ; it is about to ha continued in New York; 
PenDsylvania, Maryland. Delaware, and the distant State of California; and it is prob- 
able that, wiibiu a fcw years, we shall aee a general reclamation of these plague-breed- 
ing swairips throu^^liout the country. 



RECENT SCIENTIFIC NOTES. 

THE PAIi:\I YAED. 

CarhoUc acid and rinderi)est — Dr. Hope, ia a communication to the 
Britisli Association J stated the result of certain experiments upon cat- 
tle witli carbolic acid, during the prevalence of rinderpest in 1867. Of 
about 270 cows under his charge, the majority were attacked by the dis- 
ease j but by injecting a solution of carbolic acid, eitber througb the 
month or rectum, he ^vas enabled to save 111 of them. The remain- 
der, not so dealt Avitb, died, or had to be slaugbtered. For this reason, 
be argued that the diemieal treatoent of contagion is much better tban 
the mediciaab both in respect to m?vn and adult animals. 

Cooling of hvooded eggs. — An inquiry is made of the German Poultry 
Journal whether eggs brooded upon and allowed to become cold can be 
hatched ; in reply to which it is stated that, irom extensive observation, 
it has been sliown that eggs which have remained cold for two days or 
more may even then bo successfully brooded, and that the nearer to the 
l)eriod of the escape of the young, the longer may this cooling last. It 
is, however, necessary that at least hall* of the brooding period be 
passed, as, if eggs are left too long in the first half of the period, espe- 
cially if this is repeated many times, the embryo will, in almost every 
instance, die. In the second half of the period the chick is already so 
far Ibrmed that a prolonged cooling is not especially injurious to it. It 
is also established that eggs thus cooled require a longer time than usual 
to come to maturity. 

Freservatlon of leet leaves for foddm\ — ^In France beet leaves are used 
very largely as food for cattle, A difficulty has hitherto existed in 
referenco to this apphcation, on account of the readiness with which 
the leaves become decomposed, and the impossibility of keeping them 
fresh for any considerable length of time. We are now informed that 
thiij has been overcome by M. Mehay, who subjects the leaves to the 
actio u of dilute hydrochloric acidj by means of which, after under- 
f^;oing a special treatment, they can be stacked away in large quantities 
and kept indelinitely for future use. The application of the acid em- 
ployed, so far irom injuring these leaves as food, seems to impart to 
them special alimentar^^ peculiarities, visible in the production of an 
improved quality of butter. Several veterinaxy surgeons have certified, 
as the result of a critical examination of the experiments, that the food 
gave rise to no disturbance of the digestive system, and that in every 
•respect the new preparation was to bo considered a success. 

Feeding tmhrolcerb grown to logs. — ^Dr. Lehmann has akeady commTini* 
catedto the Agricultural Association of Saxony the results of some ex- 
periments in' feeding unbroken grain to hogs, the animal to whiclv tUo 
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test was applied being a three-year-old pig, of an English breed, which 
had previously been fed, for a year and three-quarters, exclusively with 
rye bran. Four pounds of bran were given to it every twenty-four hours ; 
and on each of the first two days of the experiment an addition was 
made of one pound of the grains experimented upon, the rations being 
furnished in only a slightly moist condition. The first of the undigested 
grains were passed oft' after the lapse of from twenty-four to twenty-fiVe 
hours, the last of them appearing at various intervals ; as, at the end of 
sixty-two hours for oats, seventy-two hours for barley, seventy-eight 
hours for rye, and the same for peas. In reference to the quantity 
of undigested and unaltered grains found in the excrement, it is stated 
that in one hundred pounds there . appeared unchanged and entire 
50.G of oats, o4.8 of barley 49.8 of rye, and 49.4 of peas. From these 
results it will be seen that in general only half of the entire grain is 
used in the process of digestion, and that every one who furnishes food 
in this manner has to supply twice as much as is actually necessary, at, 
of course, double the necessary cost. It is, therefore, very evident that 
a due regard to economy makes it expedient to reduce the food to a 
condition more or Iqss fine before it is given to such animals. 

Feeding nettles to laying liens, — The Vienna Agricultural and Forest 
Journal states that hens fed in the winter with chopped and boiled nettle 
leaves, or with the seeds, and kept in a warm place, wiU continue to lay 
during the entire winter. The experiment was first suggested by noticing 
the eagerness with which both domestic^ and wild fow^l devour the nettle 
leaves and seeds whenever the opportunity is afforded. This proclivity 
is believed to be the reason why, with the enormous yield of seeds 
by the nettle, comparatively so few plants are produced. It is stated 
also that in Denmark the seeds and leaves of the nettle are fed very 
carefully to horses, after having been collected, dried and ground ; three 
times a week, morning and evening, a handful of this nettle dust is 
mixed with the oats, in consequence of which the horses are said to 
become fleshy and sleek, and their hair to grow unusually long, and to 
cissume a silky luster, remarkably beautiful. 

PRESEKVATION OF MEATS AND FRUITS. 

Frcservlng meat in cans. — A new method of preserving meat in tin 
cans, which is favorably commented upon, is that of Mr. E. Jones, of 
London. In this process the meat is first packed in its raw state into 
tins of any desired size. The lids are then soldered down, the top of 
each lid having a small tin tube inserted in it, which communicates with the 
interior of the tin. These tubes are next inserted into the exhauster, 
which is a receptacle connected with a machine designated a ^'Torricel- 
lian vacuum,'^ an api)aratns in which the air is exhausted by the action 
of water. The tins are then placed in the cooking-bath, and at the 
proper jimcture the vacuum is created and the meat thoroughly cooked, 
iit a temperature varying from 180 to 228 degrees. At this stage an- 
other feature of, the invention comes into play. The vacuum having 
been created, a supply of gravy is turned on from a receptacle, and the 
tins filled with nutritious fluid. The feed-pipes of the tins are then 
nii)ped and the cases hermetically sealed. By thus filling the tins with 
the gravy the difficulty of collapse, which has always hitherto prevented 
large tins from being used, is obviated, while the whole space of the pack- 
age is utilized. Testimonials, from captains of ships and others who 
have used it, are furnished by the inventor, certifying to the excellent 
quality of the meat. By this improved process overcooking the meat 
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is prevented, and iis now i>rex>ared it would seem to merit j^eneral appro- 
val. 

Prepared meat-exiracU hi Java, — ^It has been frequently remarkeil that 
the best inveatious of the "western nations have, in nearly every in- 
stance, been anticipated by processes long since devised and in use by 
the Orientals, especially by the natives of China and Japan j and ^ve 
are assured that the subject of prepared meat-extracts takes its place 
in tliis catci^ory, We are informed by a recent communication of J>r, 
Pott that the inhabitants of Java have for many years been in the habit 
of preparing fiesh extracts of various kinds, and especially of beef, fish, 
and crabs, and that in this form they enter very largely into the inter- 
nal connneixro of the country. The preparation is known by the general 
name of petis; while the particular substa,jiee, whether the flesh of 
oxen, fish, or crabs, is indicated by a special affix. The preparation of 
the petis appears to l)e very simple, consisting merely in boiling the 
raw material and chopping it very fine, and then putting it in a .press 
and forcing out all the juices. This juice is then boDed down, at a 
moderate temperature, to the consistency of sirup, and kept for use. 
As a general rule, the preparation is made of such pieces of meat of all 
the animals used as are not sold before the close of market, a precaution 
rendered necessary by the lieat of the country, and the possibility of 
obtaining ice to carry tlie food over until the next day. The substance 
from which the petis is expressed is also dried and introduced into com- 
merce, but is generally used immediately, while the petis is distributed 
vridely throu.£>hont the Indian Archipelago, a-nd can be kept a long time. 
These preparations have an extremely saline taste, due almost entireiy * 
to the concentration of the organic salts originally contained in thie ex- 
pressed juice. The smell is said to be quite agreeable, and the taste v^ery 
appetizing, 

Artificial ice in pacUng fi8h,--A'& might have been expected, the arti- 
ficial ice machines have been extensively called into play for the manu- 
tiacture of ice to be used in packing fish. In corroboration of previous 
statements, it is said to be far more durable than natural ic6, the crys- 
tals being much more solid and exhibiting less tendency to split into 
flakes. The estimate has been made that thirty per cent, less of artifi- 
cial than of natural ice will secure the same preservative effect. One 
objection to some forms of artificial ice is said to be the opacity of its 
color 5 but an inventor annomices his discovery of a method by which 
perfectly transparent ice can be obtained, and for its publication to the 
world he asks tlie modest sum of five hundred pounds sterling. 

Chinese method of preserving /jrra^es.— Travelers inform us that the 
Chinese have a method of iJr^erving grapes, so as to havetliem at 
their command during the entire year; and arecent author gives us the 
following account of the method adopted. It consists in cutting a cu*- 
cular piece out of a ripe pumpkin or gourd, making an aperture large 
enough to admit the hand. The interior is then completely cleaned out, 
the ripe grapes are placed inside^ and the cover replaced and pressed in 
firmly. The pumpkins are then kept in a cool place, and the grapes 
will be found to retain their freshness for a very long time. We are 
told that a very careful selection must be made of the pumpkin, the 
common field pumpkin, however, being well adapted for the purpose in 
question. ' i 

VEGETAELaS PHYSIOLOaY AND PEAOTICAI. HORTICULTUKE. 

Rearing grape-vineB in ^jo/s.— A horticulturist in Stuttgardt has de- 
vised an ingenious method of rearing grape-vines in pots so as to ob- 
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tain grapes ivitli very little trouble in a room or other Mlieltcrod 
place. For this purpose a vigorous, healthy cutting of the In to j^-rowt h 
of the wood is taken, from three to five feet in length, having at rhe 
upper end two frnit buds. The cutting is to be entirely enveloped witk 
moss, and bound with bast, bnt so as to leave the extremity bearing the 
fruit buds uncovered. The cutting thus prepared is to be inserted 
spirally into a sui]ficiently large flower-pot, leaving the fruit bud.s pro- 
jecting above the edge of the pot, whieh is then to be filled with rich 
hot'bed earth, well moistened, and placed in the mn behind a window, 
and kept uniformly moist. The water applied should never bo cold, but 
rather lukewarm, so as to stimulate to the utmost the development of 
the young roots. When the weather is such that tiiere is no danger 
from night frosts, the pot may be placed outside the window or against 
a sunny wall, or even inserted in the ground, in orderto secure a more uni- 
form moisture and temperature. When the two fruit buds have produ{5ed 
branches, having bunches of grapes upon them, these shoots are to be 
trimmed, so that two sound leaves remain over each grape shoot, in 
order to keep up tlie circulation of the sap, since without "this the grapes 
would not develop. A single leaf would be sufficient, but two are bet- 
ter, for greater security. An occasional watering with a liquid manure 
IS advisable, in order to >stimulate the growth of the plant, although this 
must be applied with care, since an excess will do more harm than good. 
In one instance a grape shoot treated in this way produced nine large 
DUQches of fine grapes, although such a number would be rather more 
thatt cQiiJd conveniently be supported by the plant. 

Colors from mildj^lants.—A German writer shows that a great variety 
of colors a3id dyes can be readily obtained from eonnnon plants found 
almost everywhere, the method consisting principally in boiling them in 
water at a high temperature, so as to produce a strong decoction. Thus,, 
for instanccj the ^veil-known huckleberry, or blueberry, {Vaccinhimj) 
when boiled down, with an addition of a h'ttle alum and a solution of 
copperas, will develop an excellent blue color. The same treatment, 
with a solution of nut-galls, produces a clean dark-brown tint; while 
with alum, verdigris, and sal-ammoniac, various shades of purple and 
red can be obtained. The fruit of the eider, (^amhucus nifjer^) so fre- 
quently used for, coloring spirituous, liqnors, will also produce a blue 
color when treated with alum. The privet, [Lyqiistrimi Tulqare,) boiled 
in a solution of salt, will furnish an excellent color ] while the overripe 
berries yield a, scarlet-red. The seeds of the common burning-bush, 
{Muonymue,) when treated with sal-ammoniac, produce a beautiful pur- 
ple-red | while the juice of the currant, pressed out and mixed with a 
solution of alum, will furnish a bright-red color. The banc treated in 
the same way produces a brown. Yellow can be obtained from the bark 
of the apple tree, the box, the ash, the buckthorn, the poplar, elm, &c., 
when boiled in water and treated with alum, A lively green is fur- 
nished by the broom^corn, {Spartium scoparium:) and l>rowiiish -green 

TU aiUntu^^ The dlsagTeeable smell of . the ailantus tree while 
in blossom need be no objection to the planting of it on a larae scale as 
a, timber tree, since, as is well known, it ia tlioeeious, and the male tree 
; alone pos^^ the unpleasant peculiarity. It is only necessary to 
;,5gr0p£tgat^ tree, therefore, in order to hiive an equallv line 

;|P^^:i^1tont^ practical inconvenience referred to. It so happened 
W| #i^e fe of the tree into this country the male tree 

alon^ -^m ^ropagJited. The female^ however, is coming* more rapidly 
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into use, and may readily be known by tlie clusters of seeds it bears, 
similar to those, of noma spe(:ies of the ash family. There are few trees 
more vaUiable for timber than the ailantus. The Vvood has much of the 
same propfirtics as the chestnut, and is equally durable, grows with as 
great rapidity, and in its native country obtains a height of between 
two hundred and three hundred feet. It is said to be well adapted to 
gTowtli oil the western prairies, and will undoubtedly perform an 
importaiat part in clothing them with forest vegetation. 

FyojKujatmi of the (jraiie hj ci/es.—A, German agricultaral journal in- 
forms us that the grape-vine can b^ propagated by means of eyes, m m 
to save three years' time in the growth, each eye furnishing a new shoot 
Each grape-vine will furnish as many shoots as it has sound eyes^ and 
they are to be cut off about a quarter of an inch from the eye on each 
side, so as to leave a cylinder of w^ood about half an inch long, with the 
eye in the center. If prepared in the autumn, these eyes may be put in 
a cellar in winter. In April they are to be laid down, at a depth of two 
or three inches, in furrows about six inches apart, and covered with a 
little manure, watered in dry weather, and the earth about them occa- 
sionally loosened, 

CineJbona in Java. — ^^iccording to Professor Hasskarl, the cultivation 
of cinchona in Java continues to be a success, the weather having been 
favorable and the growth of the plant perfectly satisfactory. The num- 
ber of plants obtained from seeds and layers was about one and a half 
million, prineipally of the species C.caUsaya; eight hundred and sev- 
enty thousand were transplanted in addition, and over one thousand 
pounds of the dry bark were sent to Hollancl in 1809, bringing from 
thirty-six to fifty-four cents per pouild. , The total product of 1870 is 
estimated ^it eight thousand eight hundred pounds for exi>ptta15ibn, 
besides some hundreds for home use in the island. 

'Circulation in ^lanU. — ^In conducting experiments upon the transpira- 
tion of fluid by leaves, it is a matt<3r of importance to determine the 
rapidity of ascent of the fluid* Professor Church suggests for this pur- 
pose the use of litiiiuui citrate, a salt easily taken up by plants, and one 
which can be detected with the greatest readiness by means of the 
spectroscope. Its advantages consist in its containing an organic acid, 
and in its not being likely to meet with any obstmction to its passage 
from the tissues. An experiment has been lately made with this liquid, 
as suggested, with great success 5 in one instance the fluid having ri$en 
nine inches in thiYty minutes, in another five and a half inches in ten 
Hiinutes. This is thought superior to the use of coloring matters, which 
have seemed to experience considerable resistance in thw passage 
through the vessels. 

Watering plants with hot ivater.-^lt has lately been shown, by careful 
experiment, that sickly potted plants, even somo that have almost died, 
can be greatly benefited, and sometimes, indeed, entirely restored 
to vigor, by applying to them ^Yarm instead of cold water. In cert^iin 
cases, oleanders which havts never bloomed, or which have done so only ' 
imperfectly, after being treated with lukewarm water, iuereasing the 
temperature gradually from 140^ to 170^ F., produced the most inagnifi- 
cent luxuriance of .bloom, Sitnito results occurred with an old plant 
of Jffoya; and also with an India-rubber tree which had nearly withered 
away. In all those cases the application of water heated to about 110^ 
P., without any other x>recaution, caused a new and ilourishing growth. 

Giant marmont j^otato.-^A potato known as the Oiant Marmont is 
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much praised by late German writers, as occupying tlie very first rank 
among potatoes, in consequence of various excellent peculiarities. A 
single tuber is said to have produced a weight of twenty pounds. 

CHEMICAL NOTES. 

Improvement in refining sugar, — A much-needed improvement has 
lately been made by Dr. Seyforth, of the Brunswick sugar refinery, in 
regard to the purification of sirups and molasses, in the manufacture 
especially of sugar from the beet. As is well knowii, the juices and 
liquors employed in the first extraction of beet sugar from the raw 
material, as well as the sirups resulting from the sugar-refining process, 
generally contain a certain quantity of alkaline substances. By treat- 
ing the saccharine juices with milk of lime, several of the bases of the 
alkaline salts present in the juices are separated from the acids they 
were at first combined with, and by thus being set free, and remaining 
mixed with the sugar, imjpede crystallization. One part of alkaline 
matter can absorb as much as four parts of sugar, and some kinds of 
molasses contain as much as 8 per cent, of alkali. 

Various means have been used to remedy this defect 5 among them, 
more particularly sulphuric and phosphoric acids, the use of which, 
however, is in most instances unadvisable, for various reasons. Sul- 
phurous acid has also been recommended, and used with excellent ad- 
vantage. 

The method of Dr. Seyforth consists in introducing the sulphurous 
acid either in the form of gas, or as a weak active solution, into the 
vacuum-pans. In this way it becomes possible to bring all particles of 
the sugar solution (or sirup) into contact with the sulphurous acid, and 
to eliminate, by the joint action of heat and vacuum, any excess of that 
acid which, however, not only saturates free alkalies and carbonate of 
lime^ but also sets free from those combinations the organic acids which 
may be present, as alkaline salts. The sulphurous acid thus takes 
hold of the bases they were combined with, while the greater part of 
the organic acids are volatilized along with the steam. Thus the sul- 
phurous acid promotes the good and ready crystallization of the sugar, 
while its action as a decolorizer comes also into play. The details of 
the new process embrace the two operations of the manufacture of the 
acid in a simple form and its introduction into the vacuum pans. The 
quantity to be applied in any solution varies from 4 to 8, or from. 10 to 
15 per cent, of the bulk of liquid sirup to be evaporated. The pro- 
cess is said to involve very little cost, to require no inconveniently 
large space, to be applicable to any existing manufa.ctory, and to be 
very easily understood by manufacturers. 

Analysis of the ash of the potato. — A careful analysis has lately been 
made by Dr. Schoras of the ash resulting from the burning of iiotatoes, 
this amounting to from 3 to 4 per cent, of the dried potato. Ac- 
cording to this chemist, the proportion of potash amounts to over 50 
per cent., 45 per cent, being the vsmallest quantity observed. Of 
soda there is generally from 3 to 3 per cent. ; in most cases only 
1 per cent, being appreciable. Next to the potash, ma^gnesia enters 
"as the principal constituent among the bases ; nevertheless amounting 
to only the tenth part of the proportion of potasli. Lime is a subordinate 
element, in most cases scarcely equaling half the amount of magnesia. 
The percentage of potash was found to increase or diminish as the yield 
of the crop was largo or small ; but of the other bases little difference 
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was found in this resi)ect. It was also observed tliat the percentage of 
phosphoric acid increased as that of potash diminished 5 so that in the 
abundant harvests it is proportionally less than in the scanty ones, vary- 
ing from 10 to nearly 18 per cent. The x^roportion of sulphuric 
acid is tolerably constant, varying from o to 6 per cent. The per- 
centage of chlorine varied very much; namely, from 2 to nearly 8 
per cent< The quantitative difference in the percentage of chlorine in 
the ash^s was found throughout to have a direct relationship to the 
amount of the crop itself. Should this inference, which the author now 
presents as provisional only, be substantiated by the further experi- 
ments he proposes to make, it may be considered that the combinations 
of chlorine have the same significance in the cultivation of the potato, 
that gypsum has to various other cultivated plants. 

Constituents of the millc of different animals. — From a late examination 
of different kinds of milk, with reference to their solid constituents, it 
has been ascertained that asses' milk is most diluted, containing 
scarcely 9. per cent, of solid matter. ]^ext comes human milk, with 
somewhat over 11 per cent., while mares? milk contains 17 per cent. 
The average is seen in the milk of the goat and of the cow. In refer- 
ence to the percentage of caseine and albumen, human milk is poorest, 
containing only 4 per cent, of caseine ; cows' milk nearly 5 per cent., 
with more than i per cent, of albumen. Again, goats' milk, with 
nearly 6 per cent, of caseine and albumen, as far as known, has a larger 
amount of albumen than that of any other mammal. The smallest 
quantity of butter is found in asses' milk ; that of the goat contains 
the largest, or nearly 7 ])er cent. Sheep, milk is most nutritious, as it 
contains llj per cent, of proteine matters and hydrocarbons ; and while 
the milk of the cow contains only about 4 per cent, of milk sugar, that 
of the mare has 8 per cent., which renders it very prone to alcoholic 
fermentation, and has given rise to its employment by the Tartars in tlie 
production of an intoxicating liquor, known as quass. 

FERTILIZERS. • 

Sulphate of magnesia as a, manure. — The accumulation of sulphate of 
magnesia, or epsom salts, as a waste product at a mineral- water estab- 
lishment in Konigsberg, where it is offered for sale at about 15 cents 
per hundred-weight, has suggested its use for agricultural purposes, as * 
its constituents enter largely into the composition of most vegetable 
substances. Magnesia especially is found in considerable quantity in 
the seeds of various cultivated plants, and especially in Qorn, &c. The 
experiment has already been tried of applying the sulphate of magnesia 
to one part of the field, and the sulphate of lime, or gypsum, to the other; 
and, according to Professor Goltz, it is stated that, in the case of clover 
especially, the difference in favor of the magne&ia was very marked, 
although the general nature of its agency appears to be quite similar to 
that of the gypsum. Both seem particularly valuable in this connec- 
tion, on account of entering directly into the composition of the plant 
instead of requiring a certain transformation before being taken up. 
The sulphate of magnesia, as stated by Profiessor Goltz, has perhaps a 
still more imi^ortant api)lication in the stable, acting like gypsum^ in 
retarding the decomposition of the manure, and fixing the ammonia de- 
veloped from it. The sulphate of magnesia, however, acts more quickly 
and energetically than gypsum, in consequence of being very soluble in 
water; just the contrary being the case with gypsum. From the pre- 
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ceding considerations, therefore, it is inferred that sulphate of niiigiicsia 
is quite equal to j?ypsum as a fertilizer^ and decidedly superior for use 
in stables. From one pound to one and a half pounds per day per bead 
will suffice for the latter object, or from four to fiv-e hundred weight per 
annum. The cost in the vicinity of Konigsberg being less than one-half 
that of gypsum is an important point in favor of the epsom salts. 

Action of potash on fruit trees.— Dr. George B. Wood, in a kite com. 
munication to the American Philosophical Society, in Philadelpnia, pre- 
sented the result of certain experiments made by him upon the eftect 
of salts of potassa when applied to grain and fruit-producing soils. In 
his view, the depreciation of the productiveness of apple, peach, and 
quince orchards is due to the exhaustion of potash from the soil. Sev- 
eral such orchards, formerly very valuable, but which had within a 
few years ceased to bear much fruit, on being treated with an applica- 
tion of wood ashes to the roots of the trees, were completely revived, 
producing full cro])S the following year. A still more striking eftect was 
seen the second year, under a renewal of the application. He cited sev- 
eral other instances where the same results followed ; in one case where 
an apple orchard, planted on an old orchard's site, which had never borne 
fruit, was made to produce a good crop by the application of ashes. 

Uffect of manure on plants. — A communication, illustrated by diagrams, 
was lately presented to the Horticultural Society of London, in reference 
to the effect of manures upon plants in the experimental grounds at 
Chiswick. As a general rule, plants in unmanured boxes were less vig- 
orous than in those manured ; and while purely mineral manures had little 
effect upon the grasses, they produced a marked improvement in the case 
of the clovers. Experiments with solutions of ammonia salts and with 
nitrate of soda showed specific differences in the results in the case of 
almost all the different species of plants, and it was found that a [)laut 
affected favorably by one of these groups of salts was iuff uenced in quite 
the opposite manner by the other. 

Manure from Indian corn. — It is said that a new manure is prepared 
, in France Trom Indian corn, which is now largely used in French dis- 
tilleries. The grain, previously coarsely broken, is first subjected to the 
action of dilute sulphuric acid to convert its starch into sugar. After 
fermentation the refuse is placed in large tanks, and when all the solid 
matters have subsided, the clear liquid is drawn off', and the residue 
' yields an excellent manure, containing about 9 per cent, of water, 6S 
per cent, of organic matters, including nearly 5 per cent, of nitrogen, 
and about 19 per cent, of mineral matter. 

Utilizing fish offal, — An ingenious method, lately proposed, for uliiiz- 
iug the offal of hsh, consists in first boiling it with one-tenth of its 
w^eight of cheap oil, heating it from 250^ to 300OF. It is then treated 
with sulphide of carbon, whereby the oil naturally contained in the 
fish, as w^ell as that which was added, is extracted, aiid a mass is left, 
quite dry, and containing from 5 to 6 per cent, of nitrogen, and from 12 
to 15 x)er cent, of phosijhate of lime. 

ECONOMIC SUGGESTIONS. 

Vinegar from unripe fruit. — Unripe Iruit, especially apples and pears^ 
is much used in the manufacture of vinegar 5 but the process usually 
adopted is defective in many important points. We therefore give, for 
the benefit of our readers, the substance of an article from Graeger^g 
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Manual of Vinegar Making, just published in Germany. The principal 
fault of the old process consists in throwing away the pulp after the 
juices are expressed. As this, however, contains a large percentage of 
starch, excellently adapted for conversion into vinegar, it is necessary 
to prepare the fruit so as to save this portion of its substance. With 
this object it is to be grated, exactly as potatoes are prepared in the man- 
ufacture of starch, and the pulp passed through a moderately fine sieve, or 
through a coarse and open-meshed cloth. * There is thus nothing left behind 
but the pomace proper, or cellulose, all the starchy matter having been 
passed through the sieve with the juice. This is next to be diluted with 
water in proportion to the quantity of starchy matter thus obtained ; 
and the whole is then placed in a clean copper kettle, 1 or 2 per 
cent, of concentrated sulphuric acid being added, and heated long 
enough to transform the starch into grape sugar. The sulphuric acid 
is to be neutralized by means of carbonate of lime ; the gypsum or the 
sul[)hate of lime thus produced allowed to settle, and the liquid to be- 
come clear, and then poured off. This liquid is to be left for fermentation 
to take place, either with or without the use of yeast. A liquid ha\ang 
8 or 10 per cent, of sugar can easily be made to have 4 or 5 per cent, ot 
alcohol after fermentation, which, by its subsequent acidification, will 
yield vinegar containing 6 to 6 per cent, of acetic acid. 

Season for cutting timber. — According to Dr. HaJtig, March and April 
are the most favorable months for cutting timber intended to be used 
by builders and carpenters, the average per cent, of moisture being less 
than 47, while in the three following months the. average is 48, and in 
the three winter months, 51. He states that properly-seasoned timber 
contains from 20. to 25 per cent, of water, and never less than about 10 per 
cent. ; and if the moisture is entirely removed by artificial means the 
wood loses its elasticity and flexibility and becomes brittle. Any artifi- 
cial seasoning of wood should be carried on very gradually ; the tem- 
perature at the beginning being low, and the process not carried too 
far. 

Seasoning of tvood, — A writer in an English journal states that . 
small {)ieces of non-resinous wood can be perfectly seasoned by boiling 
them four or five hours, the process taking the sap out of the wood, which 
shrinks nearly one-tenth in the operation. The same writer states that 
trees felled in full leaf, in June or July, and allowed to lie until every 
leaf has fallen, will then be nearly dry, as the leaves will not drop ot 
themselves until they have drawn up and exhausted all the sap of the 
tree. The time required is from a month to six weeks, according to the 
dryness or wetness of the weather. The floor of a mill laid with poplar 
so treated, and cut up and put in place in less than a month after the 
leaves fell, has never shown the slightest shrijikage. 

Baobab baric as a new fiber. — It is weH known that great efforts are 
being made over all the world to increase the supply of material for the 
manutacture of paper and textile fabrics, by calling into play substanoes 
previously unthought of in this connection. Among the later addi- 
tions to the series may be mentio icd the fibrous bark of the baobab 
tree, {A-'Jamonia digitata.) This is said to be w^orth in England from 
to $7o per ton. It furnishes, also, an almost indestructible cordage. 

Utilizing the grease of sheep^s tcooL — An . additional instance of the 
possibility of converting what was formerly considered refuse into 
valuable material is seen in the case of the fatty matter contained in 
sheep^s wool, and technically known as suant. This contains about 40 
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per cent, of potassa, and when ignited the alkali becomes entirely mixed 
thereby with strongly-nitrogenized animal charcoal. The result of 
recent experiments tends to show that suant, thus treated, may be used 
with profit in the manufacture of prussiates and cyanides. 

Rard cement — A cement which becomes excessively hard in time may 
be prepared by mixing two parts of silica, one part of silicate of alumina, 
and nine or ten parts of carbonate of lime, all in powder, and then roast- 
hig in a puddling furnace. The remaining mass is then to be ground 
and again roasted with two or three parts of carbonate of baryta. In 
practice, very pure sand will answer for the silica, and chalk for the 
carbonate of lime, the remaining ingredient being supplied by mineral 
witherite or natural carbonate of baryta. 

Petroleum in dry-rot — According to Herbst, petroleum may be applied 
with good advantage in the extirpation of the dry-rot, it being only 
necessary to paint with the petroleum the surface of wood thus affected, 
A solution of carbolic acid, however, answers the same purpose and 
in volves much less danger from fire. 

Destruction of grain hy insects. — ^^Some idea of the injury caused by 
insects to agricultural products may be formed from the statement that, 
in one instance, from seventy-four tons of Spanish wheat stored in a 
granary, ten hundred- weight of beetles were screened out, and in another 
thirty-five hundred-weight were removed from one hundred and forty- 
five tons of American corn. The offender in both cases was a weevil^ 
known as Colandra orisw. 

Calomel a x^oison for mice. — preparation of one part calomel, five 
parts of wheat flour, one part of sugar, and one-tenth of a part of 
ultramarine, mixed together in fine powder and placed in a dish, is 
said to be a most efficient poison for mice. 

Glyconin, — A mixture of five parts of glycerine and four parts of the yelk 
of egg, under the name of glyconin, has been used to some advantage 
for the healing of wounds, the mixture forming a varnish over the skin 
impenetrable to air and moisture. 

Curing damp7iess in toalls.—^A Eussian preparation for curing moisture 
in the walls of houses consists in. the use of a mixture made by adding 
t wo pounds of white resin to a boiling solution of three and three-fourths 
pounds of green vitriol in one hundred pounds of water. To this are 
to be added ten pounds of sifted red ocher, or other color, eight pounds 
of rye meal, and six and a half pounds of linseed oil, and the whole stirred 
together until it forms a completely homogeneous mass. Two coats of 
this mixture are to be Jipplied successively, while hot, but only in dry, 
warm weather. 

Preparation of wooden labels for jpZa»t]f5,— Wooden labels for plants, to 
be inseirted in the ground, may, it is said, be preserved for an indefinite 
time by first dipping them in a solution of one part copper vitriol and 
twenty-four parts water, and subsequently immersing in lime water, or 
a solution of gyi^sum. 
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COMPiLED fKOM REPORTS OF OBSERVERS OF THE SMITHSONIAN^ INSTITUTION, MADE THROUGH THE DE- 
' PARTMENT OP AGRICULTURE. 

Tables exliibitmg the highest and lowest range of the thermometer, (with dates prefixed,) the mean 
temperature, and amount of rain-faU, (including melted snow,) in inches and tenths, for each month, In 
t He several States and Territories, and at the stations named. Also tbo averages of mean temperature 
? 3 ?; 5^^^"f n several States. Daily observations wero made by the observers, generaUy at 7 a. m. 
ancL ati « anu. 9 p. m« 



State and station. 



Date. 



MAINE. 



Houlton 

Steuben 

Qrono 

"Williafnsburg. . . 
West Waterville 

Gardiner 

Lisbon 

Standish 

Norway 1 

Cornish 

Cornishville 



Averages., 



NEW HAMPSHIRE. 



Stratford 

Whitefield 

Hanover 

Tamworth 

Concord 

Goffstown Center. 



Averages. 



Lunenburg 

Korth Craftsbury . 

Newport 

East Bethel 

"Woodstock 

Near St. Albans.. 
West Charlotte . . 

Middlebury 

Panton 

Castletou 



Averages. 



MASSACHUSETTS. 

Kingston 

Topsfield 

Lawrence 

Newbury 

Georgetown 

Boston «. 

Milton 

Cambridge 

North Billerica . . . 

West Newton 

New Bedford 

Worcester 

Mendon 

Lunenburg i 



23 
20 
23 
18 
3 

3, 23, 27 
4 
23 
23 
23, 27 
23 



P4 

i . 

a 



JDeg. 
46 
56 
44 
40 
45 
42 
50 
51 
48 
44 
48 



Date. 



17 

17 

17, 

23 



27 



17, 23 
23 
17 
23 
23 
17 
17 
17 
23 
23 



27 
23 
17,23 
23 
23 
23 
23 
23 
2 
23 
26 
23 
17 
23 1 



56 
54 
55 
57 
56 
65 
54 
62 
56 
62 
51 
54 
. 56 
A 54 



14 
14, 31 
14 
14 
14 
14 
14 
14 
14 
14 
14 



Beg. 
—22 

— 5 
—14 
—12 

— 7 

— 3 

— 8 
1 

—11 



10,-14, 15 



17.2 
27.2 
22.4 
17.8 
24.8 
25.9 
26.1 
27.9 
23.4 
24. '9 
28.8 



24.2 



o 



In. 
7.90 
10. 64 
5. 62 

5. 37 

6. 44 
6.13 
5. 80 
4. 98 
5. 50 
5.71 
7.55 



Date. 



■3 3 
S 



6. 51 



21.6 
22. 3 
14.4 
24.4 



29.3 



22. 1 

is! 8 

21.1 
25.0 
23.6 
21.2 
27.0 
27.0 
27.9 
27.2 



24.1 



33.9 
31.1 
30.4 
31.6 
31.6 
34.1 
35.9 
36.0 
32.4 
34.8 
35.4 
31.4 
31.4 
30.2 



4.40 
4. 53 



L 58 



4. 55 
4.67 
6. 40 
6. 71 
6.20 



2. 66 
2. 88 
4. 20 
2. 21 



4.50 



6. 05 
6. 04 
6. 98 



5. 96 

6. 34 
6.20 
8.25 



19 
20 

15, 19 
19 
15 
19 

15, 20' 



15,18 
15 
18 



15, 18 
12 
18 
15 
18 
12 



Deg. 
50 
56 
44 
4a 
46 
46 
49 



Date. 



g3 
I 



4 

4,14 
4 
4 
4 



18 
1 

15, 18 
18 
15 
18 
18 
-U5 



54 
53 
50 
54 
,52 
; 50 
f 52 
■it 49 



4, 24 
4 
1 
4 
4 
4 



Beg. 
—40 
— 5 
—15 
—21 
—17 
—10 
—12 



—14 
— 3 

o 



Beg. 
16.7 
23.0 
18.2 
16.7 
20.5 
21.5 
21.9 



4, 14, 25 
4 
4 
- 4 



22 
7 

2, 25 



18.8 
20.3 
21.3 



15.4 
16.4 
5.8 
18.2 
23.0 
23.0 



16.9 



15.1 
13.2 
15.9 
17.3 
16.1 
1.5.0 
22. 1 
19.7 
19. 1 
20.2 



17.4 



28. 5 
23.2 
22.4 
25.1 
23.3 



27.1 
27.3 
25.5 
27.6 
28.7 
25.5 
23.3 



0„,23.8 



s 
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JANUARY, 
t 


« 

FEBRUARY. 






CJ 




rt 
i-i 

O 




elted 








h 

K 




elted 


State and station. 


Date. 


m tem 
ure. 


Date. 


a 

s . 
s| 


mperal 


a 


Date. 


B 

as 


Date. 


a 

0 ■ 


mperal 


a 










% 








a 




a*' 














a 
'3 








w 

cS 




.§ 

a 


d 
ci 


.a 














1 














Mass.— Cont'd. 





























23 


Deg. 




Deg. 


T>eg. 


In. 




Deg. 




Deq. 


Deg. 


In. 


54 


9 


5 


30.8 


5. 87 


18 


55 


25 


"6 


25.3 


5. 25 


Kichmond 


26 


48 


14 


7 


29.2 


10. 45 


18 


48 


25 


0 


22.3 


6. 47 


"Williams College. 


23 


54 


9, 14 


2 


29. 4 


5. 46 


12 


45 


4 


3 


21. 9 


5. 80 




23 


48. 


8 


8 


24.6 


5. 10 


18 


46 




g 


19^2 


6. 15 


Averages. . 










31. 9 


6. 66 










24.7 


5. 05 


















































25 


51 


9 


17 


36.9 
- • 


5. 75 


15 


50 


22, 25 


11 


30.2 


5. 32 


CONNECTICUT. 




























27, 28 


58 


<) 


2 


34.4 


11. 50 


7 


56 






28. 3 


7. 22 




2,' 17 


54 


i) 


4 


32. 9 


5 13 


18 


56 


22 


6 


27. 1 


4. 86 




23 


53 


9 


7 


27. 8 


4. 73 


18 


45 


22 


3 


21. 5« 


5. 41 


Brookfield 




58 


9 


15 


35. 7 


6. 40 


18 


58 


22 


g 


30.8 


7. 80 


Averages . 










32.7 


0. 94 










26.9 


- „ 
0. 32 
























NEW TORK. 


























Moriches 


26, 27 


59 


9 


12 


40.5 


5. 00 


15 


55 


22 


g 


34.8 


3. 61 


South Eartford . . 


17 


56 


14 


9 


29.7 


2. 30 


12 18 


48 


4 




22.7 


3. 73 


Foil Edward, 


17 


52 


14 




29.8 




7 17 


50 


4 


2 


25.3 


Hudson 


23 


54 


14 




33.2 


2. 84 












23 


58 


9, 14 


11 


33.6 


5. 04 


18 


57 


22 




28.0 


0. iS 


Tbrof^'s Neck 


24 


56 


' 9 


g 


:}2.o 




18 


54 


22 


10 


31. 1 




"White Plains 


16, 18 


60 


9 


14 


35.0 




12, 15, 20 


47 


22 


11 


31.3 
30.8 




Cooper Union 


23 


56 


9 


15 


37.9 


5. 10 


18 


52 


22 


11 


4. 47 


Columbia College- 














• 18 


50 


21 22 


12 


31.0 


7. 39 


Rutger's F. Coll.. 


13 


64 


9 


14 


39.7 


4. 91 


18 


CO 


' 22 


10 


34. 4 


4. 27 




22 


56 


10 


18 


36.8 


4. 31 


15 


48 


25 


13 


29. 7 


4, 27 




24 


55 


14 


7 


32.2 


4.74 


X2 


47 


22 




26.7 


6. 84 




23 


57 


14 


12 


35,3 


3.54 


18 


54 


22 


g 


29.9 


4. 50 




17 


50 


14 


2 


27, 1 


4.76 


18 


39 


22 


g 


20. 1 


4. 90 




17 


68 


14 


g 


29.6 


















iZ 


57 


14 


— 1 


28.0 


4. 17 


18 


45 


21 


— 2 


20.3 


3. 72 




17 


49 


14 


— 14 


22.5 


4. 25 


17 


43 


4 


— 20 


17- 6 


2. 73 


North Hammond. 


17 


50 


14 


— 14 


24.4 


5. 94 


17 


45 


4 


— 6 


18.7 


3. 11 




17 


49 


14 


u 


24. 6 


6. 49 


18 


42 


11 


~~ ^ 


18. 1 


2. 87 




17 


47 


14 


13 


23! 1 


4. 15 


18 


38 


3, 21 


— 4 


16! 4 


4. 05 


Utica 


26 


53 


14 


5 


31. 1 


2.98 


18 


41 




8 


24 7 


5.33 


South Trenton... 


17 


52 


14 


o 


26! 1 


4.47 


18 


40 


11, 13, 25 




lo! 4 


2. 91 




17 


53 


14 


— 1 


28. 0 




18 


42 


21 


3 


22. 1 






17, 18 


56 


14 


2 


29.7 


2.39 


18 


46 


13 


6 


24.2 


5.60 




17 


47 


14 


— 9 


24.6 


4.95 


18 


43 


4 


— 4 


19. 5 


4. 42 




23 


57 


14 


1 


30,1 


3. 28 


17 


44 


21 


7 


21.3 


1 98 


Palermo 


17 


50 


14 


— 9 


27. 1 


4. 30 


17 


43 


4 


— 5 


20.3 


1! 10 


Nortb Volney 


17 


50 


14 


3 


2a 1 




17 


44 


4 


— 2 


22. 4 




17 


54 


14 


3 


28,1 




17 


44 


4 


— 9 


21.9 




Nichols , 


17 


60 


7, 14 


9 


31.8 




12 


45 


23 


— 3 


24. 8 




Jjy o vv <tij 1^ y diio V - - 


17 


57 


14 




31.2 


2. 20 


18 


46 


23 


— 8 


23.3 


4. 90 




17 


53 


14 




28.7 


3. 19 


17 


42 


4 


? 


22. 3 


4.50 


Kocheater, (M)... 




53 


14 


o 


30.4 


3.40 


17 


47 


19, 21 


6 


24. 7 


3. 38 


I)o....(F).... 


17 


51 


14 


7 


29. 4 


3. 32 


17 


48 


21 


2 


24.0 


2. 67 


Little Genesee. . . 


17 


52 


9, 14 


8 


28.3 


5. 07 


17 


43 


23 


— IC 


21.5 


3.98 


Suspension Brid'e 


17 


52 


14 


7 


28.3 




17 


48 


21, 22 


3 


25. 0 




Buffalo 


17 


51 


14 


8 


29.0 


5. 94 


17 


45 


21 


3 


25.0 


2.22 


Averages 










30.2 


4. 19 










24. 4 


4. 19 




















NEW JERSEY. 




























23 


, 55 


9 


13 


34.8 


5. 01 


18 


53 


22 


7 


29.5 


5.26 




23, 26 


57 


9 


16 


36. 1 


4. 73 


13 


53 


22 


10 


30. 7 


4. 27 


New Brunswick . 


17 


61 


9 


16 


37.3 


3. 15 


18 


57 


21, 22 


10 


30.5 


3. 37 




16 


67 


9 


18 


41.0 


5.77 


18 


60 


22 


12 


34.8 


3. 20 
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Stats and station. 



Date. 



^6 

a 



Date. 



Date. 


Maximnra tempera- 
ture. 


Date. 


Minimum tempera- 
tuJ-e. 




Deg. 




Deg. 


, 12, 15 


52 


oo 


12 


18 


58 


22 


9 


18 


54 


22 


5 


18 


56 




9 


18 


59 


oo 


12 


18 


57 


oo 


5 


18. 


54 


oo 


12 


20 


58 


oo 


0 


18 


48 


21 


— 5 


18 


52 


21, 22 


6 


18 


49 


23 


o 


13 


60 




10 


18 


59 


oo 


13 


18 


58 


oo 
— 


7 


18 


60 


22 


12 


18 


56 


22 


9 


18 


59 




10 


18 


54 


oo 


5 


12, 18 


46 


23 




18 


60 




10 


18 


58 


22 


6 


18 


52 


22 


9 


18 


54 


22 


1 


18 


53 


21 


— 1 


18 


57 


22 


6 


• 13 


60 


22 


12 


12, 18 


55 


22 


9 


16, 17 


50 


22 


7 


12 


51 


21 


6 


12, 18 


48 


21, 23 


—10 


18 


48 


22 


6 


12 


48 


23 


— 1 


17 


42 


23 


— 8 


17 


50 


21 


0 


17 


49 


21,23 


0 


17 


55 


21 


4 


17 


55 


21 22 


0 


17 


60 




0 


14, 17 


45 


21 


3 


16 


51 


21 


5 


17 


54 


21 


0 


IS 


60 


22 


13 


18 


58 




7 


o 


56 


21 22 


11 


18 


60 


22 


11 


17 


55 


21 


13 


12 


52 


21 


5 


18 


52 


21 


13 



K". J.—Cont'd. 



Rio Grande ... 
Moorestown . . 
New Germantown 
liosser Cross R'ds, 

Haddonfield 

Newiield 

Greenwich 

Vineland 



13 
17 
2 23 
2, 17^ 23 
17 
17 

13, 17, 23 
17 



Deg. 
62 
67 

56 
58" 
67 
68 
62 
63 



Averages.. 



I'ENNSYLVANIA. 



Kyces 

Hamlin ton 

Dyberry 

Pallsiuffton 

Philadelphia 

German town, (M) 

Do (T). 

Horsham 

Plymouth Meet'g. 

White Hall 

Factory^dlle 

Keading 

"West Chester 

Parkersburg 

Ashland 

Tamaqua 

Ephrata. 

Mount Joy 

Harrisburg. 

Carlisle 

Fountain Dale . . . 

Tioga 

William sport 

Lewisburg 

Grampian Hills.. 

Johnstown 

Franklin 

Pittsburg 

Cohnellsville 

Brownsville ^ 

New Castle 

Beaver 

Canonsburg 



23 
23 
13, 17, 23 
17, 23 
17 
17 
17 
23 
17 
2 
17 
17 
23 
26 
26 
17 
23 
23 
23 
17 
23 
17 
17 
o 

17 
13 
17 



15, 17 
22, 26 
17 
17 



Averages . . 

DELAWABS. 

Milford 



MAllTLAND. 



Woodlawn 

Annapolis 

St. Inigoea 

Frederick 

Mount St. Mary's. 



Averages . 

DIST. 0FC01.UMBIA. 

Washington .. 



Deg. 
17 
15 
9 
14 
18 
12 
17 



Deg. 
40.5 
38.3 
33.9 
36.1 
38.7 
40.3 
40.7 
40. 1 



In. 
3. 63 
3. 12 
3. 90 



3. 54 



2. 15 
3. 35 



38.2 



29.8 
33.1 
28.9 
37.0 
40.5 
33.7 
39.3 
37.4 
38.0 
34.7 
31.2 
39.4 
37.1 
38.3 
35.8 
30.8 
41.7 
38.6 
38.4 
36.3 
36.1 
30.3 
35.7 
32.5 
27.2 
33.2 
30.4 



4. 24 
4. 07 
4. 33 

3. 80 

4. 01 



3. 81 
3. 89 



2.88 
3. 97 
3. 94 
4. 00 



3. 30 



9.10 
5.40 
4. 19 
4.05 



4. 20 

5. 16 
4. 80 
7. 75 



34.7 

35.9 

31.2 
36.1 
34.8 



35.0 



38.1 
39.1 
43.2 
40. 1 
36. 1 



39.3 



5.80 

5.10 
5. 80 
4. 62 



4. 10 
3. 23 

2. 45 

3. 36 
3. 78 



3. 38 



Deg. 
34.6 
32.3 
29.2 
31. 4 
33. 1 
33.3 
35.0 
33.2 



32.3 



22.7 
27. 1 
26. 8 
33.0 
34.8 
32.9 
33.3 
31. 8 
32.0 
30.6 

24. 6 
33.9 
31.2 
31.9 
27.5 
26.4 
32.3 
34. 1 
34.3 
31.8 
31.0 
23.5 
29.7 
26.8 
22. 1 
28.3 

25. 6 
31. 1 
28.6 

31.4 

27.1 
30.4 
30.2 



36.4 



31.9 
3?. 7 
35.8 
36. 7 
30.9 



34. 6 
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State and station. 



Date. 



a 



Date. 



15 
a 



-I 









c3 




t-i 




u 

<o 




o 

ft 




Q* 




a 




a 




i> . 






Date. 


QJ 
_■ 'f* 

Bg 


Date. 


SB 




Maxim 
* 




Minim 




Deri. 




Deg. 


15 


60 


21, 22 


17 


18 


65 


22 


16 . 


18 


68 


22 


18 


18 


73 


22 


16 


18 


60 


21,22 


14 


17 


55 


21, 22 


8 


17 


60 


22 


10 


12, 17 


54 


22 


5 


2 


56 


22 


1 




57 


21, 22 


;ii 


2G 


70 


22 


0 


15 


55 


21 


17 


26 


66 


22 


— 1 




54 


21 


5 


26 


CO 


10, 22 


— 1 


12,13 


54 


21 


12 


• 








27 


76 


21 




14,18 


71 


21 


19 


12 


62 


21 22 


12 


12 


66 


22 


17 


15 


68 


20 


18 


26 


73 


21 


9 


26 


62 


21 


8 




64 


21 


■7 


26 


C6 


21 


4 




76 


21 


32 


26 


68 


21 


16 


26 


68 


21 


16 


26 


70 


21 


15 


27 


74 


21 


26 


26 


68 


"1 


14 


26 


65 


'U 


10 


14 


69 


21 


15 


14 


72 


21 


22 


14 


72 


21 


24 


14 


69 


2i 


19 


14 




21 


22 


14 


70 


21 


30 


12, 13,35 


68 


19, 20 


25 












1 





Jolinsontown . . . . . 

Hampton 

Zuni Station 

Surry C. H 

Co morn 

Vienna 

Fairfax C. H 

Piedmont 

Piedmont Station, 

Staunton 

Lexington 

Lynchburg 

Snowville 

Near Wythe ville. 



Deg. 
66 
70 
71 
80 
72 
69 
70 
67 
70 
66 
74 
66 
66 
60 



9 
9 
9 
9 
9 
9 

■ 8 
9 
9 

8,9 
9 
9 
i) 
9 



Dcg. 
23 
22 
22 
24 
16 
14 
13 
13 
10 
18 
13 
18 



Beg. 
45.7 
45.8 
47.1 
48.2 
42.5 
41.0 
38.2 
37.5 
36.1 
41.5 
43.0 
44.8 
36.5 
37.3 



Averages . 



41.8 



WEST VIRGINIA. 



"Weston 

Cabell C. H . 



NORTH CAROLINA. 



Kenansville . 
Goldsboro . . . 
Warrenton . . 

Oxford 

Chapel Hill . 
Albemarle . . 
Statesville . 



15, 22 
16 



36.5 
39.0 



53. C 
52.6 



Asheville, (A) 

Do. (H) 



17 
22 
17 
13, 17 
23 
23 



;, 9,no 

9 
9 



46.7 
51.7 
43.9 
39.5 
41.7 
41.5 



Averages . 



46.4 



BOUTH CAROLINA. 



Eluffton 

Gowdeysville 

Holland's Store . . 
Aiken 



18 
13 
15, 17 
17 



56.1 
47.1 
47.2 
49.1 



Averages . 

GEORGIA. 



49.9 



Berne . . . 
Penfield. 



Atlanta . 



17 
13, 14, 17 
C 12, 13, 
< 14, 1.5, 
( 16, 17, 2! 



3 

9, 10 



52.3 
47.0 



Averages . 

ALABAMA. 



llockville 

Carlowville 

Selma 

Greene Springs . . 

Coatopa 

Fish River 

Mobile 



Averages . 



48.1 



16 
16 
16 
23 
16, 24 
15 
17 



9 

2,9 
5, 10 
5 
9 
4 



54.0 
50.3 
53.7 
48. 4 
50.2 



52.7 



In. 
2.60 
3. 30 
3. 04 
6. 88 
1.71 

2. 90 

3. 70 

2. 95 

3. 30 

3. 40 

4. 65 



7. 30 
2. 35 



4. 51 

5. 85 
3. 50 



3. 70 

4. 45 

5. 70 



2. 90 
5. 31 



4.11 



4. 13 
5. 05 

4. 55 

5. 00 

6. 50 
1. 70 
3. 51 

4. 35 
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State and station. 



FLORIDA. 

Port Orance . 
JackaonvliQ.0 . 
PUatka...... 

Ocala 

Manatee 



Averages . 

TEXAS, 



Gilmer 

Honatou 

Palestine .... 
Bine Branch , 

Iiavaea 

Clinton 

AQstin 

JjOcMiart . . . , 



Da to. 



18, li), 21; 
IT] 
13, 17 
10 
17, ! 
21,2*2 ! 



711 

Hi 
89 



20 
1(3 ! 

16,31 I 
25,26 i 
1(5 i 
•J5 i 



Date. 



3 
10 



i 



I>eg. 
34 
32 

2y 

22 



i 



70 

70' 
74 1 

SI 



17 : 



Kew OrlcauB..,- 
Slueverport ' 



2,5,9,10 



snasisBipn. 



Colambus 

Enterprise 

Marion C. H. . 
Piiiliidelplua . . 
Grenada....,,. 

Bnx)khaven 

Near Brookhavea. 
ITatcEezE 



Averages. , 

AUKAi'SAS. 

Helena. 



TENNESSEE. 

Elizabethton - 
Tttsculnm College 

Kiiosvillo 

Lookout itoimt'n. 
Aofitin. 

Clarksnlle 

Trenton . , , 

Monopliis 



Averages 

KEKTUCJCY. 

Pino Grove 

Danville 

Hbclby City 

Louisville 

Near LouiSTille.. 



A-^erages... 

omo. 

Now Lisbon 

Salem 

40 A 



in 

15 
12,^}0 



1(5 1 
16 ! 



17 
24 
IT 
S3 
IG 
li;,26 
16 
IG 



\ "£l 30 
30 
2G 
2G 
SG 



72 



2, 5.9 
2,10 



9, 18, 19 



9 
9 

9 



17 .60 



34 



Deg. 
CLl 
59.3 
59.6 
60.8 

67.0 



4&.9 
54.8 
51.1 
53.1 
53.2 
55.2 
51.2 



52.0 



46.4 
53.0 
50.3 



4X4 



51.0 
51.9 



45.0 



41.7 
43.3 
41.1 
43.8 
40.0 
39.8 
43.7 
41.7 



41.9 



36.0 

41.1 
37.7 
36.8 

36,2 



37. t; 



I 



1.05 
2. 3a 
1. 12 

3.00 



1.72 



2.58 



1.70 
0.90 
4.30 
0. 80 
0.&1 



4.75 



7.73 
4*i6' 
a 75 



9.40 
7.72 



2.63 
2.10 
3.,% 

aoo' 

8.39 
5.58 
4.96 



5.08 



9.93 

7.29 
8.28 



9; 30 



3^2 I 6.05 



Date. 



! S . 



IC 

15, m 
ic 

15, 16, 28 
23 
IG 

23,28 



70 
■ 80 
78 
73 



Date. 



3 

05 



21 
21 
21 
21,25 

19,22 



2}eg. 
34 
28 
30 
32 

40 



! 



20 
20 
20 
20 
18 
18,20 
20 
20 



22 
34 
20 
28 
30 
30 
27 
25 



16,28 



14 
1,14 
12 
14 



15 
14, 15 

1G,2S 



12 
11,20 
14 
26 
14 



14 

11,12 
Jl 
26 
20 



21 
20 



21 
21 
21 
21 



29 



24 
18 
19 



21 
21 
21 



24 

25 
22 



21 

n 

21 
21 
21 
20 
20 
20 



14 



5 
5 
8 
7 
10 
12 



21 
2i 
21 
21 



4G ' 



21 I 

21. ' 



29,0 
29,3 



3. 10 
2.00 
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S^t^ and station. 



Ohio— Cont'd. 

Steubeiivillo 

IPjunesvilio.-. — 
Hilnersville...... 

Cleveland 

#)fkUipolia 

OberM.-. 

Kelley'fl Island 

Sandaefcy 

isidrt^lx. if airfield.. 

(Gambler 

WesterviUe 

WUliajnsport — 
KorthBassIsl'd.. 

Marion - 

MUsboro 

Toledo, i 

Bowling Orcea,.. 
Ke&toik .......... 

XTrbaaia . 
3citiiel:^X:^> ....... 

4fSel«6nteg. ... 

Mi AabBUi Sent. 
Cincinnati, (H).., 

Da(P) , 

College Eill 



Averages . 



Bcrti'oit ; — 

Mftnroe City 

Adrian 

Alpeaa 

StatoAgrl ColL- 

Lit^lifleia. 

Cold Water.. .... 

(JrandKapids, {H) 

Iforthport ....... 

Beuzonia 

Homestead ...... 

PleasantoiL 

Muakogon 

Ot&egq........... 

Copper Falls. .... 

OmijL^m 



>. Averages. . 

ATuroTft .-r- 

V^vay, 

Clumol 

Mun<^e .... 

Spiooland 

tacoDia.i...... 

CoatunbiaCit^. 
jEni^btstQWn ... 
Jndiaaapdlis . . . 
gS'^fli lia- Porte . 



Date. 



ir, 
ir 

17 
20 
22 

17, ^ii 
IG 
17 
19 
13 
10 
• 25 

lo, 17 
16 
If) 
'2C 
5^6 



12 
U2 

15^17 
17 
17 
12 

12,22 
31 
' 17 
30 
22 

22,2$ 
22 

12,22 

. IG 
25 



Fayettd,-.^. 
;M€*Gi9ft;..>v........ 



. 22 
16 
22 
22 

12, Ifi 
16 
11 

le 

12 
10 
11 
12 
12 
12 
23 



I 

h 



Beg. 
5G 
54 
00 
56 
6G 



Date. 



; 8,9 
18,19 
■ 18 
13,14 
13,14 
13, 14 
18 
9 
18 
18 



§5 

9 



Beg. 



0 

— 4 
4 



4 

3 

— 2 

— 1 
8 

12 
—13 
-14 



35- r> 

29.3 
31.0 
29.4 
37.6 



29. 3 
30.5 
30.7 



31.7 
31.1 

sai 

28.9 
32.1 
29.0 
30.5 
33.8 

2d.d 

31.1 
31.7 
33,4 
33.2 
35.4 
32.3 



31,7 



2;j.7 

7 

23.7 
25.4 
24.3 
24.7 

25.0 

22.2 
22.3 
21.0 
20.5 
27.7 
33.8 
11.2 
16.2 



23a 



33,1 
34.7 
31,5 
29.5 
29.7 
33.4 
27,6 
30.1 
33.0 
25.2 
25. U 
39.9 
31.7 
35.3 



30,5 



in. 
0, 

6.50 
3.30 
G. 15 
5.72 



4. 95 
7.30 
5.02 



6.05 
13.35 
5. 'JO 
7.28 
6.25 
4. 50 
C.65 

ass 

7.25 
6.65 
C.67 
5. 35 
0.10 
8.83 



6. 53 



3. 36 
.1. 86 
2.52 
1.93 
3. IS 
6.13 



2.75 
8. 95 



4.59 



7. 38 
7.18 
4.53 
4.00 
5,03 
6.S9 
3.10 
5.14 
a 73 
4.20 
3.95 
4,70 
4.H 
4.35 
4.60 





Dc(i. 




Beo. 


Beri. 


In. 


12 


51 




9 


32.0 


3. 51 


11 


44 


!21 


3 


S(>.4 


2,7ii 


16 


53 


19 


— 4 


30.0 




It 


45 


21 


4 


26.5 


i.yg 


14 


02 




3 


34.1 


3.15 


11 


4rJ 


21 


— 3 


29.5 




11 


43 


21 


0 


27,7 


1.00 


11 


4:v 


21 


1 


25. 5 


1.22 


11 


46 


21 


— 4 


27.7 


l.fj^i 


11 


47 


21 


4 


28.2 


3.00 


11, 26 


51 


21 


0 


30.9 


3.00 


' 26 


56 


21 


0 


32.2 


4.04 


11 


45 


21 


2 


27.2 


1.7?; 


11, 20 


46 




— 3 


27.0 


2.06 


i^O 


54 


21 




3L ."j 


3. 1'i 


11 


'JS 


21 


4 


28. 1 


1. 69 


11 15 


47 


21 


5 


2S.3 


1.*) 


' 12 


48 


21 


— 2 


3i,5 


1.93 


26 


55 


21 


7 


Si9.1 


' Si, 07 


20 


55 


21 


— 3 


32.8 


3,75 


3 iy 26 


50 


21 


— 4 


31.6 


2.75 


* 14 


59 




_ 4 


32. 6 


2. Of> 


14 


59 


21 


0 


33.0 


1.55 


11 


58 


20 




33. 1 


2. Oj^ 


14 


54 


21 


■ 4 


•JL4 


1.Y4 










29.9 


2.39 














11 


41 


2.1 


— P 


23, 6 


2. Oc 


n 


48 


21 


— 7 


2?. a 


0. 70 


11 


45 


21 


—12 


22. 1 


2. 4r: 


7,0 


34 


22 


— 3 


2o!e 


3.0(J 


7 


44 


21 


—13 


24. 3 


1,20 


11 


47 


21 


—18 


23.3 


2.10 


11 


49 


21 


—11 


25.1 


1.00 


11 


48 


21 


IQ 


23. 5 




11 


40 


22 


—12 


20.4 


1.30 


7 


41 


22 


-12 


21.8 




16 


42 


22 


—10 


24.5 




11 


45 


22 


—12 


19.9 


2.35 


10 


48 


21 


— 2 


36.7 


0. 95 


10,18 


54 


21 


0 


32.0 




11 


33 


20 


—18 


i%i 


5. 75 


11 


. 40 


20,21 


—24 


15,1 












22.8 


3. 13 










11 


53 


21 


2 


3:5.0 


• 


11,26 


,58 


21 


2 


34. 4 


2. 17 


11, 14 


5i^ 


21 


• 0 


30. 5 


2. 00 


2G 


58 


21 


— {► 


2S. 7 




11 


55 


21 


— 7 


29. 7 


1, 31 


11,26 


62 


21 




31, 5 




10 


54 


21 




29. 8 


0. 70 


11 


56 


21 


—10 


29. 1 


1.2?; 


11 


58 


21 


— fi 


32. 0 


\. 0^ 


16,25 


47 


20 




23.-2 i 


1.35 


2C 


TyU 




— 9 


20. G 


L<iU 


11,14 


02 


21 




:;2.G 


I, LHI 


11,26 


5() 




o 


35. 4 


2. 55 


11 


56 


li 


-12 


28.4 








: 




30. C 


1.68 
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State and etatiou. 



i ? 



Date. 



ILLINOIS. 



Cbicapo 

K«ar Cbicago 

Evaristoii , J. 

Mart^iJgo 

^1 Hi toon 

Ertiiijiliam 

Anmra 

lionisville . 

G'»l<H>ii4la 

B*ilvi»lei-e 

Sandwiiih 

Oi t a wa 

X)Ht.«.tUJ 

Piijia 

iuiiebago , 

Il»»cli*ille 

"V\'yaiint 

TiskiJwa. 

Beuiiepiu, (S) 

Do. (O) 

P*»t»ria 

Sphii^fleld 

1>IjI<OI8 

Sonih Paaa 

GhI^^sWui-ii; ....... 

^]aiir.lif«ter 

Ml Sj tilling...... 

A iKialiitiia 

AiijiuHia 

"Warsaw 



Averages.. 

WISCONBIN. 

Stnr^Hoti Bay., 
!Mhiii1 owoo .... 

PlvilUMIth 

Ili'litflirtro 

Milumikee 

.Ai>i»'**U)u 

Geneva 

T\'a,ii|ijn'a 

Eiitlian ass . .... 
Korkv Rim .... 

^Ia<li8<»iJ 

Eil^rei Ion 

^loSlIMHj 

JiHi'HblK) 

[New Lisbon..., 
Bayfield 



Averagoa. 



MINNESOTA, 



Ecaver I><'iy — 
A I'toii 

m. J'fjiii 

Si!>le> 

Kiniiskn 

>.V\v ITlm 

:Ma.U'liii 

Whit« Earth.. 



Averages, 



IG 
22 
16 
10 
13 
11 
12 
15 
16 
16 
16 

12, 16 
12 
16 
16 
16 

11, 16 
11 

11, 12 
16 
11 
12 
12 
11 
22 
11 
10 
5, 11 
11 



22 
22 
22 
17 
. 16 
22 
26 
16,28 
16 
16 
16 
16 
25 
28 
, 29, 30 



15 
28 

5, 28 
28 
28 
28 

5.28 
5 

24, 29 



J ^ Date. 



Becj. 
46 
48 
42 
45 
50 
62 
45 
62 

es 

43 
46 

54 
56 
5S 
42 
44 
50 
48 
48 
46 
52 
56 
64 
64 
50 
56 
54 
50 
51 
54 



9. 18 
8 
8 

8, 18 
8 
8 
8 
0 

7, 9 
18 
18 
8 
8 
8 

8,18 
18 
18 
18 
18 
18 



18 
!, 9, 18 
8, 18 



8, 18 
18 
8 



18 
18 
18 
18 
18 

8, 18 
18 

9, 18 
18 
18 
.8 
18 
18 
18 

18, 23 



IS 
21 
18 
18 
23 
17, 23 
17 
23 
27 



85 



Deg. 



10 
16 

— 7 

— 3 
0 
3 
5 

— 8 

— 4 

— 3 
0 

— 2 
1 
4 

4 

12 

— 2 
0 

— 2 
0 

— a 



—19 
—21 
—20 
—30 
—20 
—24 
— It^ 
—23 
—30 



Deg. 
27. 1 
2.5. 6 
25. 0 
20. 9 
30. 2 
30.7 
22.3 
33.0 
39. 2 
20. 9 
2:1. 4 
27.9 
27 6 
29. I 

20. 4 

24. 1 
2,5.5 

25. 8 
26.0 

26. 7 
2h. 0 

27. 6 
32. 9 
34. 7 

21. 4 
29. 5 
26. 4 

26. 0 
26.9 

27. 3 



27. J 



21.5 
19.0 
19. 7 
22 7 
22. 0 
22. 0 
Itf. 9 
16. I 
19 2 
17.8 
22.2 
II. D 
1«. 7 
17.2 
9. 6 



11. i 

10. 9 
14.8 

9.9 
9.3 
10 7 

11. 0 
9. 7 
3. 7 



,1 



In. 
2. 37 



3.25 
2. 28 
1. 76 
5. 75 
5. 48 
4. 90 
4. 50 

1. 72 

4. 45 

5. 29 

2. 85 
2. 30 
2. 87 



3. 30 



1.65 
2. 05 



3. 64 



0. 63 
L 16 



2. 12 
2. 20 



1. 30 

2. 10 



2. 00 

3. 25 
2. 65 
2.31 
6.68 



10.2 



2. 67 
2 45 
I. 34 
2- 15 
I. 53 

a. 1)5 

1. 74 

2. 05 



FEBEUABY. 



Date. 



26 
11,14 
17 

11 

26 
26 
26 
26 
11 

11,16,26 
26 
26 
26 
HQ 
26 
26 
14 
14 
26 
26 
26 
26 



50 
47 
46 
45 
51 



12 
26 

10, 26 
9, 10. 26 

10 
10 

11, 16 
]() 



Date. 



20 
20, 21 
20 
■ 20 
20 



21 

20, 21 
21 
20 
21 
20 
20 
20 
20 
"20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 



Deg. 

— 8 

— 4 

— 7 
-13 

— G 



-11 



21 
20 
20 
20 
20 
20 
20 
21 
21 
20, 21 
20 
20 
20 
20 
20 
21 



—15 
—16 
—17 
-14 
—II 
— 14 
-10 
-ic 
—22 
—14 

j 

-10 
—•29 

—16 I 
—24 i 
-2» I 



Deg. 
30.0 
23. 6 
26. 9 
i!3. 3 

2a 8 



24. 3 
31. 7 
39. 5 

23. 0 

25. ! 
29. ( 

28. 5 
30 3 
22. 3 

25 1 

26 3 
■27. 5 

24. 0 
2a. 4 
30 2 

29. I 
34. 
36 1 
2rt. 0 

31. 5 
29. 7 
2e. 0 
3i). 8 

32. 3 

28. fi 



21 —26 
20 

20 —2:-! 

20 i —29 

20 I — .'Ji 

20 i —iiO 

19 j -2.' 

20 I —34 
19 I —32 



18.2 

2:i I 

21 0 
2.1 ■ 
21 0 

20 7 
•23 7 

21. I 
11 1 
2u. ' 
•20 1 
25 5 
l(i 1 

•2-.i. ; 

22. 5 
l;i. 3 

21 0 



15. 5 
15. I 

n. 

N. 9 

n. t) 
14 ri 
!:>. 3 

11 L> 
10 I 



0 40 

0 r 

0 10 

I. h3 

0. ill 
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State and station. 



IOWA. 



Clinton 

Waukou 

Dubuque 

Monticello 

Bowen's Prairie . 
Fort Madison.. .. 

Guttenberg 

Mt. Vernon 

Iowa City 

ludependence . . . 
i^^ear Independ'ce 

Waterloo 

Eocktbrd 



Date. 



IoT7a Falls. 



Algona 

West Bend 

Webster City... 

Boonesboro 

Mineral Ridge . . 

^'ontanelle 

Rolfe 

<Trant City 

Lagan 

Woodbine 

West Union 



Averages. 



mssouRi. 



St . Louis 

Ailenton 

Hematite 

Rolla , 

Jefferson City.. 
Kansas City .., 

Bolivar , 

Harrisonvillo . 

St. Joseph 

Oregon , 



Averages., 

KANSAS, 



Atcbiaon 

Leavenworth 

Olath© 

Paola 

Baxter Springs. .. 

Lawrence 

Williamsburg 

Holton 

Keosho Falls 

Le Hoy 

State Agr'lColl.. 
Council\Grove . . . 
Crawl" ordsvillo . . . 



Averages.. 

-xl:eraska. 

Omaha Agency , 
Blair , 



11 
IG 
16 
16 
.11 
11 
16 
IG 
IG 
IG 
16 

11,16 
16 

11, 15, 

27,-28, 
29 

11, 23 
11 



11 
' 11 
10 
11 
23 
10 
10 
10, 30 



§5 



Date. 



11,22,29 
11 

11 

10 



11 
29 
11 
11 
16 

11,29 
11 
11 
25 
29 

11, 29 
11 

11, 21 



18 
17 
17 
8,17 
8, 17 
18 
8 
17 
8 

8, 17 
8, 17 
17 
1,18,23 

16 

17 
17 



a 

(-1 



8,17 
8, 17 
17 
17 
8, 9, 17 
17 
17 
17 



17 
17 

C 7,16, 
i 17, 18 
17 



4^ 
17 
17 

8 
11 

8, 17 
17 
17 
17 
17 

8, 17 



Beg. 

— 5 
—15 

— 6 
—10 
—12 

— 2 
—12 

— 6 

— 5 
—11 
—12 
—10 

— 7 

— 8 

-13 
-18 



—10 

— .9 



Deg. 
22.1 
14.4 
21. 2 
18'.8 
19.9 
25.6 
17.3 
21.1 
22.1 
18.1 
17.3 
21.0 
18.9 

20.9 

15.8 
12.6 



18.7 
20.5 
21.4 
16.5 
17.5 
19.5 
13.8 
17.9 



19.1 



34.7 
32.8 
35.8 
34.5 
28.0 



35.5 
30.2 

29.2 

26.2 



31.9 



27,3 
26.3 
28.7 
30.2 
35.6 
29.4 
27.9 
27.2 
27.3 
32.2 
27.7 
30.5 
32.3 



29.4 



3i 
.a 



In. 
4. 50 



2.22 
1. 35 
4. 10 

2: 89 



21.8 
20.0 



2. 30 
1. 73 
4. 57 



1. 18 



1. 80 
2. 10 



6.50 
0. 73 
0. 68 
1.38 
1.10 
0. 90 

0. 29 

1. 72 



2; 21 



2. 25 
2.31 
2. 60 
1. 18 



0.31 
0. 50 



1. 00 



Date. 



0. 50 
0. 62 
0. 70 
0. 50 
0. 70 
0. 67 



0. 75 
0. 30 
0. 25 
0. 05 
0. 50 
0. 20 



0. 48 



15, 26 
11, 26 
26 
7 

25, 26 
26 
11 
26 
26 
26 
26 
26 
26 

25, 26 

16 
10 
16 
25 
10, 25 



25 
14 
14, 25 
10 
10 



S3 

B 



Dale. 



Beg. 
50 
40 
51 
61 
56 
65 
46 
4S 
57 
49 
46 
50 
47 

48 

45 
42 
50 
50 
51 
57 



60 
59 



64 
69 
75 
69 
64 
71 



68 
65 
69 



69 
70 
68 
74 
,68 
67 
66 
69 
69 
69 
73 
75 



20 
SO 
20 
20 
20 
20 



Deg. 
—12 
—16 

—10 
—12 

— 9 
—12 

— 9 
—10 
—14 
—18 
—16 

.-16 

—17 

—18 
—25 
—17 
—18 
—13 
—14 



20 —15 

19 —14 

20 —17 



20 
20 
20 
20 
20 
20 



20 
20 
20 



20 
20 
19 
20 
20 
20 
20 
20 
20 
19 
20 
20 
20 



67 
60 



19 
19, 20 



-14 
-10 
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JANUARY. 


FEERUAliy. 










Dcra- 




:ure. 


elted 




pera- 






pera- 


o 
f-l 

p! 


lelted 


State and station. 








g 




a 


a 










a 


f-i 






Date. 


imum t' 
ture. 


Date. 


mum t( 


ture. 


a tempe 


and 
snow 


Date. 


imum t 


© 


Date. 


1 


n tcmpc 


11 


























.a 


Mea 




Neb.— Cont'd 






























De Soto 




Deq. 




Den. 


Dcg. 


In. 




Deq. 




Deg. 


Deg. 


In 


10 


43 


17 




-14 


19.5 


0. 35 


23 




57 


20 


— 15 


28.7 




Ufellevne 


10 


49 


17 




- 8 


24.1 


0. 40 


2.") 




62 


20 


— 5 


32.5 


0 00 




10 


54 


17 




-12 


23. 5 


1. 74 


23 




64 


20 


— 5 


31.3 


0 00 














21.8 


1.25 












30.9 


U. 01 




























UTAH. 






























G't Salt Lake City 


29, 30 


43 


17 




11 


31.7 




24 




58 


18 


20 


39. 1 






21 


51 


18 




-30 


26.4 




9 




52 


17 


—13 


28.2 
























•CALIFORNIA. 
































31 


73 


2,8 




35 


51.0 


1. 13 


1 




70 


17 


34 


\52. 7. 


3. 80 




30 


70 


5 




26 


49. 4 


2. 70 


4 




70 


17 


32 


51.3 


3.70 


Watsopville 


29, 30 


78 


16, 17 






53.8 


3.00 


9 




79 


16 


33 


54.2 


3. 59 




29 


68 


2 




26 


46.2 


2. 92 


3 




69 


25 


34 


51. 7 


3. 24 


Cahto 


2S, 31 


68 


5, 6,9 




33 


48.0 


15.00 


3 




66 


17 


32 


49.1 


9. 40 




31 


78 


o 




21 


45.7 


0. 14 


8 




78 


5 


29 


51.8 


2. 76 




31 


75 


2 




29 


46. 1 


1. 52 


5 




74 


25 


35 


52.0 


3 19 














48. 6 


3. 77 












51.8 


4.24 


MONTANA. 






























Deer Lodge City. 


31 


51 


18 




-36 


22.0 


0. 64 


21 




55 


17 


-15 


2^4 


1. 05 


































31 


60 


T6 




- 5 


29.4 


1. 15 


24 




64 


5 


1 


33.5 


1. 70 


WASHINGTON. 






























Port Angeles 


2 


53 


17 




25 


43.8 


10. 95 


22,23 




50 


11, 15 


38 


'45.7 


S. 70 


Walla-Walla 


30 


64 


18 




- 2 


35.6 


4. 41 




































* OBBGON. 
































28 


63 


18 




17 


40.2 


4. 85 


22 




58 


16,27.28 


32 


42.5 


4. 30 




28 


56 


18 




16 


36.5 


4. 35 


22 




54 


16 


27 


39.2 


5. 63 




MARCH. 




APRIL. 



MAINE. 

Houlton 



Steuben. 

Orono 

William sburg 

West Waterville. 

Gardiner 

Lisbon 

Norway 

Cornish 

Coruishville 



Averages . . - 

NEWHAilPSmRE. 



Stratford 

Wbitefield.... 

Tamwortli 

Concord 

Goffstomi Center 



Averages . 



26.2 
29.9 
27.9 
27.3 
29.7 
28.6 
29.5 
28.4 
28.0 
28.5 



28.4 



23.7 
24.3 
26.8 
30,0 
29.8 

26.9 



5.70 
4. 21 
2.11 
3.45 
3.15 

3. 22 
2. 50 

4. 60 
5.15 
4.80 



28 
9, 26, 29 
27 
28 
24, 27, 28 
27 
24 
28 
28 
28 



3.89 



2. 44 

2. 65 
4. 38 

3. 33 
3. 74 

3.31 



27 
28 
28 
27, 28 



45.0 
40,3 
43.5 
41.1 
46.3 
45.3 
44.8 
44.6 
44,6 
45:3 



'44.1 



43.6 
46.6 
44.0 
4G.6 
40.7 

45.5 
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.J;H:its and statioiL 



Kevvpuil 

iViheJ 

W.M..L>t,u5k 

Ts-,-Ai ;Sl AiUaya 

l!.li«l.!U);,Hry 

i'aiiLtm , 

Castloton . . . 



Averages , 



Kin^vstoa , 

TopsritjUl , 

La w imice 

!Nt*wlinry ........ 

jMiltoii .". 

CamlM-idee 

>J»'rili rMiirrica. .. 

2sV\v Ii.uHuai 

AViircfst-er 



L(ui«[ibGri^ 

Aidlierat 

liicliitioud 

^Villiaiua College. 
Bjiiisil.'ile "... 



Average.*! . 



SHODE ISLAND. 

Newport - . 

CONNJiCTICLT. 



Colnmbia 

S^HiiliintTton . .. 

Col*-brui>k 

Broukiiold 

Averagtis . 

^aEW YORK. 



Moriobes . . 

South Harfford 
Fort Kdward. . . 
VtisKar (Jolliiijf^e. 

0- irii.snn'a 

Tbruii's Neck . . 

I'lair.s . . 
Ci>u}»<*r Uiiirm . . 
C«)!.iiiil(i.'i Cull ego 
Iluim^rs f. Coll 

1- 'hii Ijiish 

Giaf*c« 

2sVwl(urg . . ... 

3Siiftariile . . 

Bii!iiiervi!lo 

Cu< ' |»i*rrtt f iv-Ti . . ^ . 
Citnivi^r'.ieur. .... 
2«iurtk liaiuiuoad 



Dato. 



31 
20 
20, 31 
30 
30 

ao, 31 

2^, 30 
31 
31 

30, 31 



28 

21, 2ii 

22, 30 
21 
22 

21,22 
30 

90, 22 
31 
21 
21 
31 
21 
31 
21 



21 
28 

20, 21 
20 

21,22 



15,31 
31 
30 
31 
31 
31 
31 
31 
21 
21 
22 
31 
31 
31 



52 
4a 
50 
53 
52 
fil 
52 
51 
50 
51 



Dat*. 



12 
12 
12 
4 

4,G 
12 
11 
11 
4, 11 
11 



4 

6 

...... 

3, 4, 17 



C 
15 
4,15 
9 
4 
17 
17 
4 
3 
li7 

C 
G 
4 

15>,15 
15 
11 

11,12 



§5 



Deg. 

— 15 
—10 
—18 

— 4 

— 3 
—14 

— 4 
4 
2 
6 



21 



IG 
1 
G 
5 
15 
18 
19 
22 
20 
20 
17 
12 
16 
4 
10 

— 8 

— 9 

— 4 



23. 9 
2L9 
23. 4 

26. 5 
23. 7 
23. 7 
29.2 
26.8 
25.2 
27.2 



25.2 



31.0 
29 6 
30. 3 
30.8 
32.8 
33.8 
31 7 
31.6 
29.3 
28.2 
30, 4 
30.9 
29.6 
26.3 
23. 6 



30.0 



33.2 



32.3 
29.3 
36.9 
26.8 
33.0 



31. G 



36.7 
29.4 
32.2 
30.4 
34.4 
35. 1 
33.5 
35. G 
33. 6 
37: 1 
32. 7 
30. 7 
3:3. I 
25.5 
31.7 
25.0 
24.9 
96.1 



In, 
2. 01 
0. 95 
1.50 
1.39 
2. CO 

2." 26 
a li 
2.67 
2. 89 



2.04 



4. 77 
4. 64 
5.72 



3. 07 



3. 16 

2. 34 

3. 60 
135 
2. 71 
7.64 

4. 76 
5.90 



4.39 



7.58 
5. 58 



4.14 

3.58 



4. 17 

2. 29 

3. 25 

2. 19 
8. 43 

3. 40 
6. 30 



2. 53 
2. 79 
8.75 



Date. 



14,27 
14 

28 

14 
28 
14 

28 



23 



29 



14 
14 
23 
H 15 
14, 23 
23 

14. 15, 28 
23 
28 
28 
28 
24 
14 
14, 27 
9 
28 
14 



Deg. 
68 
68 
73 
77 
74 
71 
75 
73 
74 
75 



59 



4 

4 

2,4 
1 
1 
2 

9,4 
4 
4 
4 



3 

1> 3, 4 
4 
4 

3, 4 

3 

3,4 
3 
4 

n 
4 
4 

4, 12 
4 
4 



3,4 



3, 4,5 
4,6 
4 

3, 4 
8,9 



4 
4 
4 
4 
4 

4,5 
4 
4 
4 
1 
5 
4 
4 
4 
3 

4,6, 10 
1, 3, 4, 8 
4 



Deg. 
25 
24 
30 
23 
25 
29 
30 
28 
28 
30 



30 
32 
31 
32 
34 
32 
32 
33 
30 
30 
31 
35 
30 
29 
28 



32 
33 
33 
31 

32 



35 
32 
30 
30 
32 
34 
32 
33 
33 
35 
30 
35 
30 
30 
25 
29 
30 
24 
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a 
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DcRbS Q^ci sx&tion. 




g 












a 




a 


cS 


P 






















■2 a 


'a 


^ i 




Date. 




D.ate. 


i-l 
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Date. 




Date. 


eB 


a 
R 


































s 




5 


■2 






I"" 




e 




. 












rf 


'ci 










0 






























"NT 'Vrwtr P/m-i+'/I 

IS . X (jaiL — oom 


























Honseville 




Deq. 




Deg. 


neg. 


In. 




neg. 






URg. 


In. 


31 


58 


11 




25. 7 


3. 60 


14 


76 


4 


2f) 


45 6 


I. 39 


Levilen .... 


31 


45 


1\ 


2 


23. 7 


4. 30 


14, 27 


68 


4 


23 


4.'). 3 


I. 75 


Uu«',a 


30 31 


57 


3 


Q 


29. 8 


4. 09 


27 


80 


5, 8 


35 


49. 8 


1.36 


South Trenton 


29 


50 


15 


2 


24. 1 


4. 13 


24 


70 


3, 7, 9, 10 


30 


44. 7 


2. 54 


CHZf iiovia 


1 31 

20 


5') 


3, 15 


Q 


2h'. 0 


6. 13 


15 


77 


4 


30 


46. 8' 




Oiit^ida 


56 


' 15 


5 


20. 1 


3. 40 


15, 27 


78 


4 


33 


49. 6 


2. 41 


Dt^lianville 


20, 30 


49 


11 




26. 0 


4. 68 


27 


66 


4 


30 


45. 7 


I. 15 


O^weifo 


20 


46 


11 


10 


2b. 4 


2. 92 


14 


75 


4,5 


33 


45. A 


1. 38 


PalHrnio 


31 


52 


3 


o 


25. 4 


3. 60 


14 


77 


4 


30 


46. 9 


L.50 


ICoi tli Vnlney 


31 


54 


11 




27. 6 




14 


77 


4 


30 


47. 0 




30 


56 


14 


o 


25. 9 




15 


85 


4 


27 


41, 3 




!Nicliols 


31 


56 


19 


1 


29. 0 




24 


83 


4 


30 


47. 5 




l<«Vwark Valley 


31 


54 


19 


— 8 


27. 2 


4.86" 


16, 25, 28 


78 


4, 8, 9, 10 


30 


46., 6 


2.50 


ititiirmls 


31 


Al 


3 


5 


26.2 


4. 13 


27 


76 


4 


26 


45. 4 


3. 06 


Hocht^wtor 


31 


51 


15 


10 


29. 2 


4. 66 


27 


76 


5 


33 


48, 0 


0 




31 


56 


19 


— 9 


26. 8 


4. 05 


15 


82 


4,8 


27 


45 "6 


2. 49 


SuNiiensiuu Brd^^e 


19, 20 


48 


19 


12 


2H. 2 




27 


78 


5 


32 


4M. 0 


1.20 


Buffalo 


26 


55 


3 


11 


30. I 


5. 41* 


9 


73 


4 


32 


47. I 


I. 15 












29 4 


4 14 










4S 0 


3. 03 


NEW JERSEY. 




























30 


o8 


17 


18 


34.3 


5. 56 


28 


85 




33 


52.2 


5. 64 




21 


55 


4 


18 


34. 8 


4. 56 


28 


81 


5 


31 


51. 1 


7.00 


New IJninswick . 


19 


58 


3,9 


20 


36.9 


3. 75 


28 


78 


4 


32 




5. 78 




21 


CO 


3 


23 


38. I 


3, 09 


15 


80 


4 


36 


54. 3 


3. 84 


liio Qraiid6 


30 


62 


6 


22 


36. 5 


5. 43 


15 


82 


5 


31 


49. 7 


5.00 


HoitrcMlown 


20 21 


60 


3 


20 


35. 5 


3. 48 


15 


82 


4 


33 


50. 3 


6. 80 


IJovr Oemiftntown 


' 30 


55 


yi 


16 


33. 1 


2. 64 


23 


83 


4 


33 


50. 8 


5. 32 


Dadjlinitield 


21 


59 


3 


22 


35. 8 


3. 91 


23. 


84 


4 


34 


51. 0 


5. 67 


IJewKwld 


20 


03 


3, 5,6 


21 


36.3 




15 


80 


4 


32 


51. 3 




Gretjuwich 


21 


61 


.3, 5 


23 


37.9 


J. 4r) 


28 


81 


4 5 


35 


51. 9 


5. 70 


ViiioLiud 


21 


60 


5 


23 


36. 5 


3. 10 


15, 28 


84 


' 4 


33 


51.2 


5.07 












30. 0 


3. 90 










51. 4 


5. 58 




















fENNBTLVANIA. 


























l^yces .... - 


30 


52 


2 


7 


26. 7 


3. 93 


27 


78 


5 


30 


46. 1 


4. 71 




20 


56 


17 


14 


30. 3 


4. 15 


24 


76 


4 


31 


48. 5 


4. 25 




21 


56 


19 


1 


2?! 4 


3. 35 


27 


81 


8 


26 


46. 3 


3. 00 




20 


56 


6 


20 


36, 0 


3. 60 


15 


81 


4, 5 


35 


51. 0 


4. 10 


"PliiluHAlnhia. 


21 


61 


' • 3 


23 


37. 9 


4. 52 


15 


82 


4 


34 


52. 5 


5.41 


G-enuaDtown, (M.) 


21 


54 


3, 9, 17 


20 


35. 5 




15, 28 


83 


6 


33 


48. 9 














3. 80 




oj 


• 59 


3 4 9 


23 


36. 0 


3. 20 


15 


82 


4 5 


35 


52. 3 




21 


59 


' ' 3 


21 


33. 6 


3. 53 


15 28 


80 


' 4 


34 


50. 9 


6. 98 


iPlym'th Meeting. 


21 


61 


3 


21 


34 7 


4. 64 


15' 23 


SO 


4 


33 


50. 5 


5. 79 


30, 31 


08 


17 


14 


33 3 




' 15 


82 


8 26 


32 


51. 1 






31 


56 


17 


4 


28. 2 


3. 67 


15 


78 


' 4 


28 


47. 4 


.3. 30 


West Chester .... 


31 


60 


17 


22 


37. 5 


4. 61 


15 


84 


4 


36 


53. 8 


6. 46 


HI 


63 


3 17 


19 


34. 6 


4. 41 


15 


84 


4 


32 


53. 1 


6. 45 




21 




10 


19 


35 4 


2. 91 


15 


80 


4 


34 


50. 4 


6. 27 




30 


61 


17 


13 


32. 0 


4. 80 


15 


84 


4 


30 


51. 6 


5.20 




21 


57 


16 


5 


30. 5 




15 


83 




23 


47! 8 






30 


56 


3 


19 


34^4 


3.73 


28 


84 


5 


34 


52. 4 


5.72 




30 


67 


16 


22 


38.3 




15 


85 


4, 5,7 


35 


53. 6 






30, 31 


62 


17 


19 


39.0 


3. 76 


15 


84 


4 


32 


53.5 


4. 46 




21 


60 


16, 17 


19 


36.7 


3. 95 


15 


94 


4 


33 


54.6 


5.90 


Pountain Dale 


21 


58 


17 


17 


35.5 


4. 92 


14, 15, 28 


80 


4 


33 


52.1 


5.43 




31 


54 


17 


— 8 


29.2 


3. 95 


24 


84 


3, 13, 26 


28 


48.4 


8. 65 




30 


57 


17 


3 


32.9 


1. 96 


15 


81 


4 


32 


51.0 


4. 74 


Grampian Hilla.. 


30 


50 


3, 16 


8 


27.0 


3. 99 


15, 24 


73 


4 


26 


45.8 


1. 35 




11, 30 


54 


15, 19 


14 


31.0 


3. 92 


24 


79 


4,8 


23 


43.8 


2. 38 




30 


56 


3 


12 


31. 7' 


4.58 


14, 24 


82 


8 


28 


50.6 


2.60 




12 


57 


16 


16 


35.0 


3.20 


14,24 


78 


4,8 


35 


52. 1 


3.50 




30 


56 


16 


12 


I 32.3 




' 14,24 


80 


4 


30 


50.4 
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i 


c3 

o 
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g 

CP . 




a 




a 




Date. 




Date. 




a 


rrj O 


Date. 


il 


Date. 




ft 

a 


0 






1 
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. 












a 










H 
a 




'« 


O 










.3 






























Ph 


Penh A — Cont d. 































Deg. 








In. 




Deg. 








In. 


30 


58 


10 


17 


38. 0 




15 


9"8 


7, 8 


35 


54. 0 




!New Castle 


30 


54 


16 


15 


33.4 


3.10 


15 


76 


8 


28 


51.0 


2. CO 


Beaver 


12, 30 


54 


16 


12 


37.0 


3. 00 


14 


79 


8 


34 


52.2 


4.30 


Canonsburg 


30 


63 


16 


11 


35.3 


3. 25 


24 


87 


4, 13 


34 


52.4 


2. 61 












33. 6 


3. 79 










50. 5 


4. 58 






















DELAWARE. 


























Milford 


20 


62 


5* 6, 17 


27 


39. 8 


3. 83 


28 


SO 


4, 5 


34 




7. 70 








SIARYLAND. 


























"WoodlaTvn 


21 


61 


3, 17 


20 


35. 8 


3. 21 


15 


84 


4 


31 


51. 5 


0. 05 


Annapolis 


21 


64 


3, 9, 17 


24 


47.6 


3. 17 


28 


83 




34 


53.8 


5. 17 


rrederick 


21 


65 


7, 9, 17 


28 


42.2 


1. 77 


15 


87 


4,5 


40 


56.6' 


5. 44 


Mt. St. Mary's. .. 


21 


eo 


16 


IG 


36.0 


3. 38 


15 


81 


4 


33 


51.5 


5. 65 
— — 


Avera'^es 










40. 4 


2. 88 










53.4 


5. 53 






















DIST. OFCOLUSrBIA. 


























"Washington 


21 


57 


9, 17 


20 


40. 3 


3.70 


15 


SO 


5 


35 


53.8 


3. 70 


VIHGINIA. 


























Johnsontown . - . . 


27 


61 


C, 10 


23 


43.5 


4. 08 


15, 28 


78 


5 


30 


52. 9 


' 3. 00 




20 


60 


3, 9, 10 


28 


43.3 


2. 70 


25 


84 


6 


38 


55.1 


; 5. 50 


Zuai Station 


27 


64 


10 


26 


44. 1 


3. 61 


15, 25 


84 


4, 5 


40 


56. 6 


a 61 
















1 


90 




40 


58.7 


8 58 




20, 21 


64 


6 


27 


42. 2 


1. 78 


15 


83 


5 


35- 


55. 3 


1 2. 10 


Vienna, (B.) 


21 


64 


17 


22 


40.0 


4. 00 


15 


86 


5,6 


34 


55.0 


'5.50 


Do. (W.) 


21 


67 


16, 17 


23 


40. 3 


3. 70 


15 


86 


4, 6 


36 


54. 8 


/■ 5. 50 




21 


64 


17 


16 


38. 3 


3. 70 


14 


83 


g 


32 


52. 8 


5. 15 


Piedmont Station . 


21 


67 


17 


18 


39^2 


5." 35 


30 


91 


5 


32 


52! 4 


■ 5. 25 




21 


60 


17 


19 


39. 1 


3. 06 


23 


80 


4 


34 


52. 7 


3'. 92 




21 


71 


17 


19 


43.1 


3. 50 


15, 23 


86 


4 


38 


55. 7 


4. 51 


Lynonburg 


21 


64 
66 


16 


30 


44.2 


3.10 


25 


82 


4 


i>9 


55. 9 




Snowville 


19 


17 


10 


37.5 


3. 25 


23 


82 


8 


20 


.50.5 


5.40 


Near Wytheville. 


20 


60 


17 


10 


37.3 


4. 30 


24 


80 


5 


36 


52.5 


2.80 












40. 9 


3. 59 










54. 4 


4. 68 
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■\xr 4- 


30 


64 


16 


g 


36. 1 










...... 








IC 30 


48 


10 13 17 


20 


37. 1 


2. 10 


15 


84 


.' ■ 

' 


35 


54. 8 


1 10 


Averages 










30.6 


2. 10 












1. 10 






















NORTH CAROLINA. 





























13, 30 


70 


10 


28 


50.7 




23 


87 


5 


35 


CO. 6 






22 


70 


10 


29 


49. 5 


2.30 


23, 25 


91 


5,18 


40 


61. 5 


3. 1 5 




30 


63 


10 


20 


42. 6 


3. 45 


25 


84 


4 5 


38 




2. 40 




30 


08 


9 


26 


46. 3 


2. 35 


25 


88 




40 


57. 8 


3. 35 


Chapel Hill 


21,22 


70 


9 


27 


47.7 




23, S) 


89 


18 


35 


.59! 7 






21 


73 


10 


16 


44. 1 


7. 05 


25 


90 


13 


•M 


57.6 


'*4."62 




21 


67 


10,17 


13 


41.6 


8. 00 


"3 


89 


4,7 


32 


.54.0 


: 2. 50 


AshevOle, (A.) . . . 


29 


63 


17 


14 


42.1 


4. 55 


24 


81 


17 


32 


54.3 


.2. ao 


Do.. .(H.) ... 


20, 29 


68 


17 


10 


41.9 




23, 24 


76 


6 


30 


52.1 




















45.2 


4. 60 










57.0 


3.04 














































BOUTH CAROLINA. 


























Blnffton 


21 


74 


10 


33 


57.7 


5. 30 


25 


91 


18 


40 


63.4 


2.30 




21 


63 


18 


26 


47.1 




25 


&4 


13 


38 


62. 2 
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MARCH. 


APRIL. 


* 




f-i 




o 












u 


t 




















Pi 




P4 






state and station. 


Date. 


a 

• 


Date. 


inimum tem 
ture. 


ean temperal 


a 


Date. 


aximum tem 
ture. 


Date. 


a 

<i> . 
+3 © 

a 

1 


q3 

Ph 

a 


•3 




























S. C— Cont'd. 



























Gro^deysville 




_ 

Deg. 




Beg. 


Dea. 


In. 




Deq. 




Deq. 


Deg. 
62.9 


in. 


20 22 


69 


9 


23 


48.7 


7. 58 


25 


90 


5 18 


38 


.3. 82 


Holland's Store . . 


29 


78 


10 


25 


51.5 


10. 10 


24 


93 


5 


38 


65. 2 


2. 10 




21,29 


73 


17 


26 


52.5 


6.05 


24, 25 


91 


18 


34 


64.8 














Averages 










51.5 


7. 26 










63.7 


2.74 




















■GEORGIA. 


























Berne 


29 


75 


9, 10, 18 


32 


54. 3 


5. 50 


24 


86 


G 


39 


61. 9 


0. 38 




29 


76 


9 


25 


49.5 


7. 70 


25 


90 


18 


39 


61. 1 


2. 05 
















25 


85 


17, 18 


32 


55. 2 


2. 82 
















24 


83 


18 


36 


62.8 






























51.9 


6. 60 










60.2 


1.75 




















ALABAMA. 


























Eockville . . . - 


20, 29 


72 


9 


24 


50.6 


8.25 


24 


87 


18 


34 


59.5 


1. 13 


Carlowville 


29 


74 


9 


32 


59.3 


7. 87 


20 


86 


17 18 


40 


63. 3 


2. 84 




12 


73 


9, 16 


31 


55.1 


6!l5 


26 


85 


'18 


38 


63.2 


2! 15 


Greene Springs . . 


29 


74 


9 


26 


51.6 


5. 65 


30 


84 


18 


33 


60.1 


2. 76 


Coatopa 


29 




9 


28 


53.3 


7. 50 


00 07 O/I 


85 


17 


38 


61. 2 


3. 00 


Fish Elver 


22 


76 


9, 16 


33 




6. 35 


28 


80 


17 


40 
































54.0 


6. 96 










61.5 


2. 38 




















.rLOBIDA. 


























Port Oran^^e 


12 


82 


9 17 


43 


61.6 




16 


86 


18 


44 


64. 0 






29 


84 


9 


38 


61.2 


5. 40 


25 


91 


18 


39 


67.2 


3. 20 


Pilatka 


6 29 


84 


19 


36 


61. 8 


6. 36 


24 25 


94 


18 


38 




1. 38 


Ocala 


2^ 29 


86 


18 


28 


62! 1 






92 
88 






63' 4 






5,22 


80 


19 


46 


66.2 


4. 40 


27 


5 


52 


69. 7 


1. 70 


Orange Grove . . 














28 


85 


5 


50 


67. 7 


2. 30 




























62.6 


5. 39 










66.7 


n 1 r 
A, I<J 




















TEXAS. 




















* 









4 


83 


15 


22 


59.8 


1. 82 


12 


88 


1 


40 


65.4 


6. 41 


Houston, (E) . . . . 


5 


89 


16 


29 


63.1 




8 


90 


15 


41 


62.3 




Do...(S) 






8 


83 
88 


1 


48^ 


68. 6 


4. 36 




4 


83 


15 


21 


57.5 


0 50 


12 


15 16 17 


44 






Oakland 














8 


92 


16 


47 


73!? 


9. 05 


Blue Brancli 


11 


82 


15 


28 


56. 7 


1. 90 


8 


88 


15, 16 


40 


66. 0 




80 


1 5 


32 


60.8 


1. 80 


8 


80 


16 


■46 


70.2 


0. aU 




11 


83 


16 


29 


63.8 


3. 60 


8 


89 


1, 15 


48 


68.3 


3. 15 


Austin 


11 


83 


15 


29 


59.5 


2. 29 


8 


88 


15 


42 


67.6 


2. 74 




11, 14, 28 


80 


16 


26 


58.8 


3.00 


12, 18 


83 


16 


42 


68.5 
























60.0 


2. 13 










67.8 


4. 78 






















■LOUISUNA. 


























NeTV Orleans 


4 


78 


16 


32 


57.4 


2. 37 


13 


84 


1 


46 


64.0 


3. 75 


Near Cheneyville 


28 


7G 


16 


32 


58.8 




12 


82 


16 


32 


67.^ 




4 


80 


]5 


26 


55.S 




12 


86 


1 


37 


63.5 
















» Averages 










57.3 


2.37 










64.9 


3. 75 






















^MISSISSIPPI. 




























29 


71 


9 


30 


51.1 


5.54 


22 


82 


18 


37 


{ 

60.7 


3. 13 


^Enterprise 


G 


'76 


9, 10 


;30 

?28 


52.8 




•25 


.91 


.'i, 17 


:38 


61.2 


li.GO 


'Marion C.H 


29 


'76 


9 


56.1 


5. .30 




.'Philadelphia 


28 


:r,\ 


16 


*30 


52.2 


5. 13 


;13 


^81 


■18 


;36 


.61. 1 


:2. 50 




6 


•74 


.9 


"^.27 


,53.2 


47. 90 1 


.13 


\2Q 


16 


39 . 


.60.7. 


S. 20 



634 



AGRICULTURAL REPORT. 
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State And station. 



Date. 



25 



Date. 



65 

a 



^1 

a CD 



Date. 



a 

S 3 

a 



Dato. 



Miss.— Cont'd. 



3?eftr Brookhavien. 

Katcliez 



Dcg. 
17 
74 



28 
29 



54.5 
56.8 



Ai'eragtjs. 



ARKAX3AS. 

Helena 



nCKKESSEE. 

Uli/abt^thtton 

Tus«Miliiuj College 

KiKixville 

Luukuiit Mount'n. 

Aiiscin 

Clark sville 

TieiMou 

MempLiis 



S^4 



20 
21 
21, 29 
29 

12 



0, 15 



17 
9, 17 
15 



41.8 
41.9 
44.2 
45.7 

44.5 

43.8 
48,0 
47. I 



Averages. 



KRNTUCKT. 



PitKf) Grr)tre 

Duiivillfe 

Sheib^k' City 

Near 'Louisville - . 



38.0 
44.7 
40.9 
40.7 



Averages. 



41. 1 



omo. 

New LisV>on..... 

Salera 

Steiil)enville 

l*aiii«HviUe 

Giliiinre - 

MiliicrHville 

Cleveland 

WoOrttfT, (W) 

Gulli polls 

QberUn 

Kelley'8 Mand... 

Suiiduskv 

]S'urih Fairfield.. 

GamViier, (C.) 

Wt^steirville 

■WilliautHjiort 

North Basa Island 

Maiiuii 

Hillsboro 

Toledo 



11, 2G 
30 
30 
30 



16, 17 
17 
17 
16 



30.8 
34.5 
37.0 
31. 1 



Bowling Green. .- 

Keniou ; 

Urbaiia Univor'y. 

S}»ririf£tield 

Betbt,! 

Eiltrerton 

J arksonbnrg 

Mt. A iiluiru Sem 
Ciuciiiiiaii , (E.) . 

Do (P.) . 

CoUego Hill 



30 
26 
30 
20 
19, 26, 
30, 31 
19 
20 
25,30 
30 
30 

12, 21, 30 
19 
30 
20 

19 

19, 25 
22, 30 
25 



17 
16 
16 
17 

16 

16 
16 
16 

16, 17 
15 
17 
16 

15, 10 
17 

16 

If) 
17 
15,16 



32.6 
32.0 
35.7 
39.4 

32. 1 

3.^4 
33.2 
33 6 

34. 8 
36.7 
39. 8 
31.8 
33.7 
35.8 

32.7 

34.0 

35. 4 
35.3 



25 
20 
25 
12, 20, 25 
25 
31 
12 



17 

9 

15, 17 
17 
17 
' 17 
17 



Averages. 



36.7 
34.0 

36.2 
3a 0 
39.0 
40.7 
35. 1 

34.8 



In. 
6. 30 
5. 39 



14,26 
13, 14 



86 
77 



4, 16, 17 
10 



Deg. 
40 
36 



3. 40 
2.80 
6. 00 



3. 47 

4. :«) 

5.65 



13, 21, 22 



26,27 
24 
22 
24 

22, 23, 24 

22 
22, 24 



84 



5 
6 
17 
I 6, 17, 
' Id, 19 
17 
17, 18 



5.34 
a 63 
3. 82 
5. 32 



4,5 
17, 18 
f>, 17 
4 



4. 53 



4.09 
3. 97 
3. 86 
2. 94 



5. 20 
2. 10 



24 
14 
24 

14, 24 
14 

14, 24 



8 
4 
4 
4 

3,4 



4. 65 
3.60 

3. 18 
3.55 
2.92 

4. 67 
3.39 
7. 18 
4. 60 
3. 63 

3. 78 

3.31 

4. 00 
7. 70 
4.26 



4.80 
4. 60 
4. 21 
4. 73 

3. 26 

4. 80 
4.50 

4. 19 



24 
24 

14 

24 
24 
24 
24 
24 
27 
24 
24 

: 14, 23, 
24, 27 

24 
28 
24 
24 
24 



3, 4, 17 

3,4 
3 

. 4,6 

17 

2 
4,5 
4 
4 



4 

4, 18 
4, 17 
16, 17 
4,5 



24 
24 
24 
24 
23, 24 



4, 17 
4, 17 
4, 17 

18 
4,5 



32 


53.7 


3. 93 


38 


58,1 


2, 99 


34 


55.9 


2.88 


33 


53. 1 


3.64 




55.2 


3. 36 



METEOROLOGY OF 1670. 

Melcorologii of 1870 — Continued. 



State and statioiL 













«y 












a 




d 




5 




2-' . 

e p 






Ti + 

• 


JJat6. 


© 

C3 *^ 














mini 




'd 

M 

eg 












19 


Deg. 




Beg. 


47 




0 


10 


50 


10 


g 


19 


50 


16 


— 4 


29 


43 


8, 12 


10 


17, 18 


50 


13 


10 


20 


52 


16 


2 


20 


5.0 


15, 16 


Q 


19 


56 


16 


0 


19 


49 


16 




24 


49 


3 


— 4 


'M. 


49 


3 


0 


28 


54 


3 


2 


30, 31 


58 


16 


4 


28 


58 


8 


18 


24 


43 


11 


— 4 


24 


46 


12 


—14 


25 


62 


17 


12 


25 


62 


16, 17 


16 


12, 25 
24 


56 


16 


12 


63 


15 


14 


25 


59 


16 


10 


25, 30 


66 


17 




20, 29 


54 


15 


g 


25 


60 


16 


12 


25 


65 


16 


12 


29 


62 


15, IG 




25 


62 


17 


10 


12 


63 


17 


14 


25 


58 


16, 17 


10 


24 


53 


15 


10 


25 


42 


16 


5 


25 


45 


16 


8 


25 


52 


16 


— 2 


25 


64 


15 


13 


25 


55 


16i 17 


12 


25 


53 


16 


3 


30 


66 


17 


12 


31 


79 


* 17 


10 


25 


53 


16 


o 


25 


58 


16 


1 


25 


62 


15 


2 


25 


* 62 


16 


9 


25 


63 


15 


10 


25 


49 


16 


— 3 


25, 26 


48 


16 


2 


25 


57 


15, 16 




25 


54 


15 


8 


25 


60 


15 


0 


25 


58 


15 


8 


25 


.60 


15 


11 


10 


63 


15 


6 


25 


65 


17 


13 


28 


62 


15 


2 


25 


63 


15 


5 


10 


62 


15 


5 


24,85 


58 


15 


8 



Date. 



S 

■»-» © 

pi *^ 

3 



Date. 



SB 

a 



SnCEIGAN. 



Detroit 

Monroe City 

Adrian 

jAlp«iia 

Slate Agr'lCol... 

LilcI.H«lil 

C«>I«lwatHr 

Gran. I liupida,(n) 

l>" (S) 

Nortlijmrt 

Beir/.iiiiia 

PImciaiiton 

l&iuHkegun * 

Otsego 



Copper Falls... 
Outouagoo..... 



Averages . 



Aurora 

"Vevay 

IM L. (Jannel 

!Miiiioie 

Spiceland 

Lacutiia. 
Coliiiiibia (*ty .. 
Kuif^liistown .. 
IiidiaiiapoUs ... 
L'ear Laporte . . 

Reiirt«elaor , 

Meroiu 

Kew Ilarmnny. 
Harvey s burg . . 

Averages . . 



HJJKOIB. 



Chicao:o 

Kear Chicago .. 

EvanstoD 

Iklareiigo 

Charleston 

Jilalloou ^ 

Aurora 

LouiHrille 

GoU'ooda 

Bel<-idt^re 

Sandwich 

Ottavpa 

Decatur 

Pana 

Winnebago 

Rochelle.r 

"VVyanet 

TiskiJwa 

Hennepin, (S.) . 
Do. ..(O.).. 

Peoria 

Spriiiijtield 

Duboia. . ... 

Gaiesbnr;^ ..... 

l^ldQctiester 

Mt. Sterling — 
Ajidaluaia .... 



Deg. 
29.9 
32.8 
2rt. 1 

26. 6 
30.3 
29.2 
30. I 
32. 6 
30. 7 

27. 2 
29.0 

28. 5 
34.5 

38.3 

22.9 
23. 4 



38.6 

39. 1 
36. 1 
36.0 
35. 3 

40. 1 
36.2 
37 0 
36.6 
33.2 



38. 1 
41.3 
33.7 



37.0 



35 1 

30. 4 
31.9 
29.3 
37.2 

34. 7 
30.3 
40.0 
39.3 
29.5 
32.0 

35. I 

34. 7 
36.3 
27.6 
31.0 

31. 1 
33.2 
32.0 

32. 3 

35. 5 
36.2 
39.9 
33.2 
37.2 
37.9 
33.5 



In. 
3. 40 
2.00 
3. 63 

2. 60 
3 01 

3. 60 

4. 13 
2.66 
2. 71 
2. 53 



3. 25 
3.90 



3. 52 
3. 93 
3. 05 
2.85 
3. CO 
3. 81 

1. 78 
2.37 
2.77 

2. 90 



2.63 
2.31 
3.30 



1.81 



3. 24 

4. 43 
3. 04 
3. 00 

1. 92 

3. 70 

4. 60 
3.69 
3.70 
3.28 

2. 97 
2. 70 
3.41 



6.25 



24 
14, ^4, 21 
24, 27 
23, 26 
23, 27 
24 
24 
27 
27 
14 
23 
14 
27 
13, 14, 
22, 26 
30 
12 



Deg. 
82 
82 
82 
54 
83 
82 
84 

. 82 
77 
81 
72 
■78 
80 

\ 85 



4 
17 
4, 10, 17 
3 
4,5 
16 
7, 16, 17 
16, 17 
16 
8 
5 
4 

4,r>,7 

16 

2, 3, 4, 8 



Deg. 
;i3 
35 
29 
29 
30 
27 
26 
30 
30 
30 
26 
28 
30 

30 

26 
30 



24 
23 
'M 
24 
24 
24 
24 
24 
24 
13,24,27 
23, 27 
23 
23 
23 



4, 5, 17 
5 
18 
16 
17 
17 
17 
17 
16 
16 
16 
16 
17 
17 



4. 37 



13 
24 
13 
24 
23 
13,14,23 
24 
23, 24 
24 
23 
23 
24 
23 
23 
24 
23, 24 
24 
13 
23 
23 
23 



16 
16 
16 
17 
16 
5, 16, 17 
16 
4,5 
18 
16 
4,16 
16 
5 

15, 17 
16, 17 
17 
16, 17 
16, 17 
4 

4, 11, 16 
17 



Deg. 

49. 7 
52. 8 
45. 3 
40. 1 

50. 4 
50. 5 
49. 4 
51. 
40. 8 
45 0 
45 I 
45. 4 
54.5 

53.6 

42.6 
43.4 



54.7 

55. 4 

52. 7 
53.3 

53. 1 

56. 5 
53.3 
53. I 
53. 4 

52. 5 

53. 2 
55.6 
56. 7 
53. 

54. 1 



33 
28 
33 
24 
31 
32 
29 
32 
28 
27 
31 
33 
31 
32 
26 
28 
26 
28 
28 
30 
31 



52. 2 
45 5 
47. 1 
49.8 
54.0 

53. 4 
50.9 
56. 8 
55. 9 
51.7 

52. 1 
54.3 

53. 4 
54.9 
50. 1 
52.3 
51.0 
53. 1 
53.0 
55.8 
55.6 



2. 15 
2.80 
4. 61 
7.20 



23 
14 
24 
14 
83,24 



16, 17 
16, 30 
16 
16 
16,17 



53.9 

55. 1 
55.2 

56. J 
52,6 
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State and station. 



Date. 



Date. 



si 



1 = 



Date. 



a 
I 



Illinois— Cont'd. 



Angnsta . 
Warsaw . 



Deg. 
64 
C6 



Averages 

WISCOXSIN. 

Sturgeon Bay 

Manitowoc 

Pljmoutlf. 

Hingham 

Milwaukee 

Appleton 

Geneva 

"Waupaca 

Embarrass 

Eocky Eun 

Madison 

Edgorton 

Mosineo 

Baraboo 

New Lisbon 
Bayfield 



25, 28 
24 
6 
30 
19 
28- 
25 

18, 29 
18 

19, 28 
25 
25 

18, 28 
6,28,31 

24,25 
24 



Averages . . 

MrSTNESOTA. 



Beaver Bay ,. 

Aftoja , 

St. Paul , 

Minneapolis . 

Sibley 

Konlska 

New TJlm 

Madelia 

"White Earth. 



23 
27 
28,29,31 
28, 30 
28 
30, 31 
27, 30 
30 

28,30,31 



Averages . 



IOWA. 



Clinton 

Waukon 

Dubuque 

Monticello 

Bowen's Prairie. 
Eort Madison . . . 

Guttenberg 

Mt. Vernon 

Iowa City 

Independence . . . 
Near Independ'e 

"Waterloo 

Eockford 

Iowa Falls 

Ames 

Algona 

West Bend 

Webster City... 

Boonesboro 

Mineral Eidge . . 

Fontanelie 

Grant City . . 

Sac City 

Logan 



28 
25 
23 
28 
25 
28 
25 
28 

19, 31 
24 

24, 28 
23 
25 
18 
24 
18 
10 
27 



15 
16 
16 
Id 
15,16,17 
15 
16 
15, IG 
15 
8,16 
16 
16 



Deg. 
35.3 
35.5 



In. 
5. 82 
4. 45 



16,17 
16 



Deg. 

29 
29 



26.5 
29.3 



2.60 
3. 58 



27 
31 



23.6 
29.9 
31.7 
29.3 
30.7 
27.8 
29.0 
27.0 
31.1 
25.7 
29.4 
30.2 
24.1 



3. 35 



6. 38 
3. 85 
2. 22 
3. 76 
11. 00 



14 
13 
14 
23 
14, 23 
14 
13 
23 
23 

13,14,23 

23 
23 



16, 17 
16, 17 
16 
4 

16, 17 
4 
16 
16 
17 
4 

4, 17 
16 
4 



32 
28 
33 
28 
30 
27 
28 
25 
30 
25 
26 
20 



28.0 



24.9 
26.6 
27.5 
25.2 
20.2 
23.9 
22.4 
20.8 
18.2 



1. 80 
3. 35 
2.10 

2. 86 
2.22 
1. 65 
1. 78 

3. 27 
3. 38 



23.3 



!.49 



30.4 
26.1 
30.8 
29.3 
29.1 
33.3 
27.2 
29.7 
30.8 
27.3 
26.% 
27.9 
27.2 
27.0 
23.6 
23.2 
21.2 
26.2 
24.9 
23.0 
29.2 
26.0 



4.25 



3. 95 

3. 00 

4. 35 
4. 47 



3. 42 
3.13 
2.20 



5, 55 
3. 70 



3. 20 

4. 30 



26,27 
23 

13,23 
23 
23 
13 
23 
23 



24 
23 

13, 24 
24 

23,24 
24 
23 
24 
23 

23, 24 
24 
24 
24 
23 



16, 17 
16 
16 

16,17 
16 
17 
16 
16 
16 

15, 16 

15, 16 
16 
16 

15,16,17 



84 



24 
13,22 
13,23 
; 13, 13, 
'21,24 



27 
24 
27 
23 
18 
19 
19 
18 



28 
22 
28 
26 
24 
26 
23 
24 
24 
25 
25 
20 



19 
17 



20 
18 
18 
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state and statiou. 



Iowa— Cont'd. 



"Woodbine 

TVest Union 



Averages . 

.MISSOURI. 



St. Louia 

Allenton 

Hematite 

Hannibal 

Rolla 

Jefferson City 

Kansas City . . 
Harrisonville . 
St. Joseph .... 

Oregon 

Corning..* 



Averages . 



KAJs'SAS. 



Atohiaon 

Jjeavenworili 

Olatho 

Paola 

Baxter Springs... 

Lawrence 

Williamsburg 

Hoi ton 

^J^eosho Falls 

Le Roy 

State Ag'l Coll ... 
Council Grove . . . 
Crawtordsville . . . 



Averages ... 

.NEBRASKA. 

Omaha Agency . 

Blair 

De Soto 

B«llevue 

Nebraska City. . 
Lincoln 



Averages . 

UTAH. 

Gt. Salt Lake City 
CoalvLUe 



Monterey — 

Cliico 

Wataonville . 

Vacaville 

Cahto 

Visaha 

Clayton 



Aveanages . 



Date. 



10 
11 
11 

11, 25, '27 
11 
10 



11 
11 
11 
11 
28 

11, 27 
28 
19 
11 
28 

21,27 
28 

11, 25 



27 
25 
25, 27 
10 
10 
27 



29 
31 
28 
25, 26, 28 
28, 29 
29 
25 



60 
62 



t)ate. 



5, 6, 



S5 



— 7 

— 1 



26.7 
28.6 



40.0 
40.2 
42.1 



40.7 
35.0 
41.0 
38.4 
37.5 
34.2 



38.8 



36.0 
34.7 
38.2 
38.2 
43.7 
37.7 
36.0 
32.1 
31.4 
39.6 
36.2 
40.3 
44.2 



37.6 



27.8 
31.6 
27.7 
32.5 
32.4 
34.2 



31.0 



39.2 
32.8 



50.3 
51.8 
52.2 
51.3 
48.0 
51.2 
50.5 



50.8. 



c3 aj 



In. 
1. 30 
3.73 



2.76 
4. 95 
4. 05 



4. 64 



0. 63 
0. 97 
1.45 
2. 30 



2.64 



2. 15 
1.85 
2. 60 
0. 80 
2. 60 
1.86 



1.00 
1. 87 
1. 45 
1. 65 
1,50 



1.76 



1. 95 



1. 36 
1. 00 
2.15 



1. 60 



1. 91 
3.44 
2. 01 
1. 62 
10. 00' 
0. 55 
1.38 



^2.99 



Date. 



13, 23 
23 



21 
21,22 
22 
13,22 
12 
21 
21 
21 
22 
21 
21 
21,22 



23 



12, 13, 21 
.21 
21 
12 



26 
18, 24, 26 
16,25 
18, 24, 26 
J 18, 26 
a9, 26 
'-,18 

i 



Deg. 

82 
84 



Date. 



16 
16 

16, 17 
17 

17,1.8 
17 
16 
15, IG, 17 

15, 16 
16 
16 



16 
16 
16 
16 
16, 17 
16 
16 
16 
16 
16 
16 
16 



16 



15, SO 
1, 6, 14 



5, 14 
.13 

5 

.4,5 
.4 
5 
13 



JDcg. 
20 
22 



28 
28 
30 
30 
26 
27 
25 
30 
31 
20 
22 



24 
20 

24 
32 
23 
17 
22 
24 
23 
19 
24 



18 
23 
22 
23 



30 
31 



37 
j38 
.32 

;42 

,35 
;38 
i42 
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JLA.RCH. 






APRIL. 






StAte and station. 




03 
!~i 

<V 

a 

is 
.s 

H 
ei 


Dale 


Minimum tempera- 
ture. 


9 

c3 

a 

-2 
i 


a 


Date. 


a 

© . 

=5 3 

a 


Dat«. 


a! 
u 
o 
0* 

a 

B ^ 

.5 
'a 

a 


o 

Fi 
F3 

t 

a 

1 


1 
a 

-J 

q 


MONTANA. 

IXeer Liodg© City. 

"^Tiaarnila. i^iQs . , , 


30 
31 


o2 
70 


14 
15 


-28 
— 6 


Beq. 
26. 5 
39. 5 


In. 
1. 11 


25 


De(j. 
76 


14 


JJCfJ. 

16 


Deg. 
45.6 


In. 
1. 47 


COLORADO. 




























i27 


G7 


14 


- 8 


32.7 


0 70 


12 


80 


15 


16 


4a 1 


2. 80 




















■ . ■" 


WASHINGTON. 


























J*ort Angeles 

Seattle ., 


3i 
31 
31 


52 
73 
63 


13 
13 
13 


19 
14 
17 


43.4 
41.5 
40.6 


7. 40 


23 
25, 29 
24, 25 


58 
82 


12 
10, 12 


42 
40 
39 


47. 7 
52.0 


3.25 






77 


12,15,22 


49.3 














OREGON. 




























28 


63 


13 


18 


43.4 


4. 30 


25,27 
25 


80 


23 


41 


53. 6 






31 


56 


13 


20 


39.4 


5.77 


72 


23 


33 


47.0 


, 5.52 






















MAT. 




MAINS. 


























Hon] ton 


30 


96 
80 


4 


32 


51.9 


1. 90 


5 


97 


1 


54 


70.1 


2. 40 




'20 


4 


37 


49.6 


1. 05 




















25 


90 


^' 10 


54 


67. 6 






29 


80 


6 


36 


si. 9 


i. 96 


25 


89 


53 


65^ 7 


2. 07 


WillianiRbnrg 

"West VVaterville. 


30 
30 
20 


83 
82 
79 


10,24 
10 
10 


34 
••58 

39 


51.9 
5.\2 
54.3 


2. 70 
L 67 
I. 90 


24, 25 
4, 25 
25 


£9 
90 

88 


12, 21 
10. 11 
10 


50 
52 
47 


67. 1 
69. 2 
65. 9 


%. 70 
1.33 
1. 04 




20 


83 


6 


37 


5;J.4 


I. 53 


25 


96 


3, 9, 1 J 


51 


67. \ 


3.23 


^^irwav.., 


29 


82 


7 


36 


55.5 


I. 40 


24 


94 


21 


50 


69. 5 


1.50 




15 


" 81 

82 


7, 10 
7, 10 


. 38 


55.0 


I. 55 


21 


94 


9, 10 


50 


68.9 


3.97 




15,20 


40 


57. 1 


I. 55 


25 


96 


9, 10 


52 


71. 0 


3. 40 






























53. 6 












68. 2 


2.51 


NEW HAMPSHIRE. 




























30 
29 


80 


5,12 
7 


33 


53.0 


2.18 


5,24 


92 


21 


48 


66.3 


1.63 




85 


31 


52.2 


1.74 


24 


92 


21 


51 


69. 5 


4. 56 


Tamwnith 

C(»rn'oiil 

Golistown Center. 


30 
15, 20 
16 


83 
79 
87 


7 
7 


37 

39 
37 


56. 6 
56.5 
59. 4 


1.03 


25 


95 


29 


53 


70.5 


2. 63 


7 


3. 17 


25 


100 


10, 11 


50 


70.2 


4.19 












&5. 2 


2. 03 










69. 1 


3,25 


V^ERaiONT. 


























IvTiT 1 B ti 1) 1 1 r 


30, 31 
30 
19, 30 
I'J, 30 
15, 16, 19 
30 
.30 
15 


82 


7 


35 


54.1 


4. 00 


29 


9il 


22 


50 


69. 4 


3.50 


ortlk CvaPtsbury. 

T^t'vvpttrt 

East lletbel 

Wo,..l,si.K-,k 

Nenr Si. Albans.. 
"Wtiisi Ubarlotte 

iiblli-'buJ'y 


80 
84 
85 
79 
82 
88 
80 


13 
12 
2.6 
11, 12 
12 
7 
22 


34 
37 

35 
39 
40 
38 
43 


52. 1 
5(). 5 
57.3 

56. 5 


I. 72 
I. 70 
I. 17 
I. 88 


25 
5 
25 
25 
24 


88 
91 
95 
89 
89 


20. 21, 22 

21 

21, 22, 30 
10,21 

21 


50 
53 
55 
52 
53 


68.8 
71. 5 

71. 8 
68. 0 

72. 1 


3.73 

4. 30 
3. 45 

5. 35 
2. 50 


58.2 
57. 9 


0.€5 

0. 59 


25 
25 


96 
85 


22 
22 


57 

55 


74. 3 

70. 9 


6. 93 
3. 77 




30 


80 


12 


42 


59. 4 


0. 31 


24, 25 


94 


21 


54 


75. 3 


4. 36 




15 


82 


2,6 


41 


57.6 


1.23 


25 


90 




55 


71. B 


1.97 






































I. 48 










71. 4 


3. 99 
























MAS3ACHUSETTB. 




























15 


86 


17 


39 


53.6 


3. 25 


25 


95 


21 


53 


68.9 


2.00 


T(M«sti«^lil 


15 


84 


10. 11 


40 


55.5 


2. 04 


25 


93 


10, 11 


50 


67. 7 


1. 79 


j^awrcMjie 


15 


81 


9, 10, 11 


40 


55.3 


I. 49 


25 
25 


99 
101 


10 
10 


4d 
50 


68. 9 
70 7 


3. 49 




15 


86 


10, 11 


42 


.^7. 8 


2.80 


25 


98 


10, 11 


54 


70. 1 


2. 60 


Cambridge 

Is'ortliliillorica. 


15 
16 


86 
,84 


n, 17 

9,11 


43 
40 


58.8 
57.9 




25 


96 


11 


53 


72. 3 






25 


95 


11 


52 


71.0 
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State and etation. 



Date. 



Mass.— Cont'd. 

West N©Tvi;on 

l?7ew Tiedfoid 

Worcester 

Meodou 

l,nu*ii)l)urg 

Amherst. 

Ricliinoud , 

Williarua College. 
Hinsdale 



Averages... 

RHODE ISLAND. 

Newport 



CONNECTICUT. 



Colnmbia .... 
Mi(hll»^towTi.. 
Sonthinj^ou . 
Qole brook.... 

BrooJifield ... 



Averages... 

JfBW TO«K. 

jyforiohes 

South Hartford . 
Fort Ell ward ... 

Garrison's 

Tbrun's Neck 

White Plains 

Cciopt^r Uuipn 

Biit'^er F. College 

FlatT)iiHh 

BrooUlya 

Glartco ~ . 

l^evvburg 

Ifliiiaville , 

Uitiiiiervine 

C<>«>pHr8towii 

GtmverriHiir 

^North Hammond 

nonneviUe 

Leydeu 

TJtica 

South Trenton.. - 

Cazenovia 

Oueirla 

De[>auvill6 

Oswtffio 

Palermo 

i^orth Volney 

Waterburg 

Niiihnls 

[Newark Valley 

Hiniroils 

Kocliesier 

Little (Jeiieseo . 
Sii.speiis'n Bridge. 

LocliiMirt 

Balfaio 



20 
15 
16 
16 
15 
15,16 
19 
19 
16 



Date. 



I 



Dag. 
9-2 

80 
81 
82 
86 
82 
90 
81 
79 



26 



16 
15, 16 
15 
15, 16 
17 
16 
16 
15,16 
16 



Averages. 



15 
15, 16 
16 
16 
19 
30 
30,31 
30 
19 
30 
30 
19 
19 
29 
31 
19 
31 
19 j 
19 
19 
19 
IG, 19 
19 
2tf 



20 



93 

90 

85 

84 

84 

86 

90 

65 

77 

85 

86 

82 

83 

82 

80 

84 

85 I 

90 

89 t 

85 i 

80 i 

82 

87 I 

87 1 



11 
10,11 
7, 11 
11 
11 
11 
8, 10 
5, 6, 11 
11 



10,11 
11, 22 
11 

10, 11 
11 
10 
11 
3, 11 

10, 11 



4,1-1 
11 

2 
30 
o 

1 

22 
12 
12 
1 
1 
1 

6, i« 

22 
"l 
1 
1 
1 



21 
7, 12 



Deq. 
42 
42 
41 
39 
41 
43 
40 
42 
38 



Date, 



63 



Dcg. 
60.3 
54.4 
57. 1 
56.5 
57.4 
58.3 

cas 

5a2 
55.3 



57.3 



54. 8- 



60.2 
59.5 
59.6 
5a4 

.59.2 



59.4 



83 



59.2 
61.0 
59.0 
58.3 
62. 4 
59.9 
82.8 
64. 7 
61.5 



59.2 
63.3 
62. 1 
58.3 
5!>.2 
57.2 
66. 0 
59. 1 
56. 7 
60.6 
59.3 
58.8. 
60.2 
57.7 
5,^8 
58.5 
59. 8 
5^). 8 
OU. 0 
6U 0 
58. 2 
61. 2 
Ob. 0 
oL). 2 



In. 

0. 53 

3. 39 
2. 40 
1.90 
4.30 
1.72 

4. 08 

1. 27 
L 03 



2. 32 



3.54 



1.16 
I. 59 
I. 31 
2.65 

3.50 



2.38 
0.65 



2.00 
2. 49 
2.90 



I. 94 
I. 01 

0. 68 

1. 30 
I 29 
I. 86 
2.77 



3. 36 
1.34 
0. 83 
0.30 



3. 50 
3. 19 

0. 18 

1. 42 
0. 80 



20 
25, 27 
27 



25, 28 



24,25 
25 
25 



25, 28 
25 
28 
25 
25 
25 

25, 28 
25 
25 



2.5,27 



Deg. 
104 
90 
92 
92 
97 
93 
92 
89 
89 



Date. 



11 
21 
10 
10 
10 
10,11 
■ 13 
22 
10,11 



102 
94 



92 
93 
89 
93 
95 
93 
96 
96 
95 
95 
100 
92 
90 
95 
92 



28 
28 
27 
28 
28 
3 
25 
25, 27 



25,26,27 
27 



58. 8 



1. 51 



10 
11 
11 
10, 11 
S2,7, 10, 



11 
11 
11 
11 
10, 11 
10 

11 

3 
10 
22 
10 
22 
21 
21,22 
21 



22 
6 

22 
21 
22 
21 
21 
21 
21 
21 
21 22 
" ' 21 
21 
22 
22 
21 
21 



Deg. 
52 
54 
51 
49 
50 
54 
59 
54 
48 



74. 1 


2. 85 


76. 7 


1. 02 


75. 1 


1. 73 


74. 7 


3.'i8 


7.3. 4 


3. 13 


75. 4 


4.63 


74.3 


3. 50 


74.3 


4. 00 


72. 5 


0. 95 


70. 7 


3.50 


78.4 


0.97 


,72, 8 


0. 80 


73.7 


a29 


71.2 


3. 81 


71.2 




72. 8 


"4."59 


70. 8 


2. 27 


68. 3 


2. 15 


71. 6 


0. 70 


72. 9 




7 2. 6 




71.5 
70. 9 




3. 40 


70. 4 


2. 69 


73 0 


2. 96 


3 


4. 57 


70 \) 


5. 35 


70. S 


1. 37 


70. rr 


6. 30 


72 6 


3.01 
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State and Biation. 



KEW JERSEY. 



Paterson 

INTowark 

New Brunswick 

Trenton 

Eio Grande 

Moorestown 

"New Gennantown 
Eeadington . . . 
Haddonfield 

Newfleld 

Greenwicli 

Vineland 



Averages... 

PENNStLVANIA. 



.Nycea . * 

Hamlintou 

Dy berry 

Fallsinston . . . 
Philadelphia . . 
G«rmajitown . (M) 

Do (T) 

Horsham 

Plymouth Meet's 

White Hall 

Factoryville 

Eeading 

West Chester 

Parkersville 

Ashland, (H).... 

Do...(C) 

Tamaqua 

Gatawissa 



Ephrata , 



Mount Joy — 

Harrisburg ... 

Carlisle 

ITountain Dale . . . 

Tioga ■ 

Lewisburg 

Grampian Hills . 

Johnstown 

Pranklin .... . ^ . 

Pittsburg 

Connellaville 

Brownsville 

New Castle 

Beaver. 

Canonsburg 



Averages. 



DELAWARE. 

Milford 

JIAKyLAND. 
Woodlawn . 



Date. 



10 
]() 
16 
15 
16 
1(5 
'1(J 
IG 
10, 21 
21 
J (5 



16 
16 

15, 16 
1^ 
21 
21 
16 
16 
16 
16 
30 

15, IG 
21 
16 
21 
15 
IC 



22 

15, 16 
16 
16 

15,16,19 
20, 21 
. 15 
19 
19 
19 
19 
19 
24 
• 19 

19 



Annapolis . 



^3 



Date. 



88 
82 
83 
84 
87 
83 
86 
85 
82 
92 
80 
88 



86 



83 



10 
1 

10, 11 
IL 

12, 17 
5 
It 



3, 13 
11 
3 

ii 



12 
11 

5, 11, 12 

2 

2,6 

11 
11 
2 
1 
1 

10,11,13 
2,3 
11 

10 

2 



I { 27, 28 
82 ! 11, 12 j 



47 
43 
47 
50 
49 
46 
47 



Deg. 
62.8 
60.4 
59.6 
65.2 
61.3 
61.5 
61. 2 
67.7 
61.1 
63.9 
62.7 
63.8 



62.6 



58.0 
64.1 
58.3 
63.3 
63.8 
65.3 
62.9 
57.0 
61.6 
63.4 
59.7 
63.7 
62.0 
62.1 
63.6 
61.0 
59.5 



64.8 
65.1 
62.9 

60.1 

62.1 
59.1 
61.0 
63.1 
64.7 
63.1 
68.0 
65.3 
67.4 
64.3 



52 



63.5 



63.0 
65.3 



Date. 



In. 

2. 96 
2.00 

3. 00 
3. 40 
9. 50 
6. 59 
2. 99 



4. 74 



7. 40 

8. 45 



2. 00 
1.70 
3.15 

3. 70 
5. 24 

7." 38 
8.43 
6.66 



4. 00 
3. 91 
5.25 
3. 90 



4. 30 
3. 50 



4. 07 
6.30 
4. 28 

2. 50 

3. 19 
5.&1 
4.50 

3. 82 
3. 00 



5. 20 
5. 10 
3. 41 



4. 39 



4.60 



5. 06 
5.33 



26, 30 
28 
28 
28 
28 
19 

26, 29 
29 



27 
28 
26, 28 
23 

25,26,28 
28, 29 
23 
28 
29 
.27 
26 
29 
29 



27 
27 

( 19, 24, 
< 27, 28, 
(29 

. 20 



26, 28 
24,25,28 



26, 27 
27 
2G 

26 

26, 27 



95 
93 



94 
96 
95 
93 
94 
92 
100 
02 
99 



Dau 



21 
21 22 
lo', 11 
11 
• 22 
"7 
1 

1, 22 
22 



11 
1,11 



11 



C 1,2,11 

{12 

1,11,22 
12 
11 



1 

11,22 
21 
22 
11 
11 
9, 22 
22 

C 10, 12, 
\ 13, 21 



Beg. 
57 



62 
60 
57 
58 
60 
59 
61 
61 
57 



52 
60 
61 
60 
57 
53 
59 
53 
54 
61 
59 
60 



61 

67 
57 
57 

48 

52 
50 
52 
52 
56 
50 
60 
51 

57 



59 



58 
62 
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State and station. 



Md.— Cont'd. 



Frederick 

Mt. St. Mary's. 



Averages. . . 

DIST. COLUMUIA. 

Washington 



VIRGINIA. 

Johnson town 

Hampton 

Zuni Station 

Surry C.H 

Combrn 

Vienna, (B) 

Do.(W) 

Fairfax C. H 

Piedmont 

Piedmont Station 

Staunton 

"Lexington 

Lynchburg 

Siiowville 

Xear Wythevillo 



Averages. 



WEST VIRGINIA. 



Weston 

CabeU C. H . 



NORTH CAROLINA. 



Kenansville. 
Goldsboro .. 
Warrenton - . 

Oxford 

Chapel Hill. 
Albemarle . . 



Averages... 

SOUTH CAROLINA. 

Bluifton 



Date. 



Statesville — 

Ashoville, (A) 

Do... (H).... 



Fort Mill 

Gowdeysville 

Aiken 



4,21 



4,1G 



15 
20 
17, 21 
21 
22 
23 
23 



Deg. 

88 
83 



1, 27, 28 
11 



22 
17, 24 

22 
22 



22 
21 22 



S 



Dcff. Dc(j. 
.50 68. 2 
47 62. 6 



C .3,11, 
{ 12, 28 



12 
12 
11,28 
14 
12 
12 
12 



1 

11,12 



12 
12 
11,12 
3 

10,ii,13 
13, 14 

14 

10 
12 



17 

21 

22 
17,18,21 



Averages. 

GEORGIA. 



Berno 

St. Mary's. 
Pcntield . - 
Atlanta . . . 



Averages. . . 

41 A 



17 
17 

22 
21,22,23 



12 
13 
11,13 



1 
1.5 
13 
10,11,12 



63.7 
66. 0 
G7.2 
69. 1 

65. 5 
66.1 
67.6 



68.4 
63.4 
62. 7 
66.1 
66.6 
60.4 
61.5 



r- O 



la. 
5. 06 
4. 37 



Date. 



5. 70 
5.30 
7. 59 
7.85 
4. 15 



4. 70 



.'->. 60 
5. 30 
5. 89 
5. 40 

2. 75 

3. 60 
.2.30 




69.2 
7L3 
65.5 
66. C 
69.1 
65, 4 

63.8 

63.0 
61.2 



Beg. 
97 
92 



28 
26, 28 
26 
28 
28 
27,28 
26,28 
30 
20,28 
26 
24,25 
27 
27 
27 

24,25,26 



26, 27 
28 



4. 85 
4. 30 
9. 75 



6. 72 
4.50 
6. 70 



66. 1 6. 14 



70.3 
76.3 
72. 9 



2. 70 



3. 65 
1.92 



71.6 

rj.o 

71.2 
65.4 


L 20 


1.40 
0. 68 


70.3 


1. 09 



94 
98 
98 

102 
92 
98 
91 

108 
94 
94 
89 
99 
90 
92 
86 



Dale. 



1 

12 
1,3,4,11 
1 
1 

11 
22 
11 
22 
11 
11, 12 
12 
11 
9,11 



C3 ^ 
I 



Beq. 

62 



Beg. 
77.4 
71.4 



63 75. 0 



28 

( 26, 27, 
< 28, 29, 
( 30 
26 
S 23, 24, 
\ 26, 30 



103 

95 
96 



100 
. 94 

87 

\ 80 



10, 11, 
12 
14 

10, 14 



S 2,9, 
\ 10, 19 



56 



74.6 
76.5 
78.5 
80.7 
76.0 
77.5 
73. C 
76.1 
72.6 
72.9 
7L8 
74.5 
73.4 
68.9 
68.0 



In. 
10. 75 
9. 60 



3.20 
7. 70 
5. 02 
6. 06 
4. 75 



74.4 



70.2 
75.0 



80.1 
74.7 
75.9 



74.8 

73.1 

68.8 
67.2 



4. 70 
3.40 
6. 81 
7.70 
6.73 
3. 60 



6. 10 
5. 80 



4. 70 



7. 95 
2.40 
2. 10 



3. 17 
7. 50 
4.70 



10,12,13 
11 
10, 11 
10, 11 



75.1 
75.6 
75,7 



68 


76.9 


2. 68 


68 


78.0 




60 


75.7 


2.66 


51 


71.4 


4.46 




75.5 


3.23 



3. 18 
8. 31 



642 



AGEICULTURAL REPORT. 
Meteorology of 1870— Contiixued. 



State and station. 



ALABAMA. 



Bockville 

Carlowville 

Selma. . . , 

Green© Springs . . 

Goatopa 

risli Eiter 



-A^verages. . 

FLORIDA. 

pt. Augustiue., 
ffaeksonville . . , 

J*aatka 

Ocg-Ja - - . r ■ - 

]^^patoo 



6, 17, 18 90 
17 95 



Orauge Qrove. , 
Wi^it© Spring.. 

iCfewport 

Cbattaljoocheo . 

Averages. . 



TBXAS. 



Clarksvillo 

Gilmer 

Houston 

Palestine 

Oaldand 

Blue Branch, (W). 

Do (G) . 

Lavaca 

Bluff 

Clinton ........ 

Austin 

Lockharfc 

Sau Antonio . . 



Averages. 



LOUiaLVNA. 

IJ^ewOfleaBs.. 

Near Chencyville. 
Sbreveport ... 



Columbus 

Enterprise . . . . r - ■ 

Pbiladelpbia 

Brookbaven 

l^ear JBrookbaveu, 



Date. 



24 
22, 23 

21 
22,23 

22 

30 



§1 
I 



Deg. 
9i 

96 
97 
94 
97 



17 
31 

30,31 



21 
1 

21 
25 
25, 26 
25, 26 
25,26,27 



26 
25, 26 
:25,26, 
i 28,29 



Is^'atcbez 

Averages. 

Alilv^V^vSAS. 

^i^»'3ija 



20,21,23 
22 
23 
23 
■ 21 22 
~ ' 23 



92 
100 
90 
91 
97 

> 83 



23 I 93 



Date. 



11,13 
11 
9 
12 
12 
17 



10 
1,3, 
11, 14, 
15, 16 

14 



11 
14 

8, 12 
12 
12 

: 8,9, 
12, 13, 
I 15 



Deg. 
53 
60 
56 
47 
51 
03 



68 



69.7 
76.1 
75.6 
68.8 
72.8 



76.2 
75; 7 



71.4 
79.0 
76.4 



74.2 
75.5 



74.0 
73.6 
75.8 
76.7 
73.4 



76.3 



77.5 
75.2 



73,0 
78.2 
75.3 



71.9 
75.8 
70.8 
71.4 
71.9 

73.1 



Date. 



In. 
1. 88 
0. 78 
0. 55 

0. 50 
1.00 

1. 00 



0. 95 



2. 00 
2. 10 
i.'29 



4, 29, 30 
28 
5 26, 27, 
I 30 
3, 28 
( 6,7, 
< 19, 28, 
( 29 
24, 25 
27 
6 
27 



1.72 



2.65 



21,22,20 
22, 26 



3. 80 
1. 25 
8. 80 



0. 20 



0.10 
6. 98 



3. 40 



1.90 



0. 10 



1. 70 
1.30 

2. 30 



0,7 
5,19 
27 
12 
4,0 
15, 30 
27 

f 4,5, 
[ 7,27 
5, 0, 15 



3,4, 
28,29 
4, 30 



30 
28 
29, 30 
22, 30 
28,29,30 



a 

o . 

■+-• o 

si 

a 



Beg. 
95 
96 



93 
103 
90 
90 
97 



Date. 



10, 13 
13 



11 
10,11,12 

13 

10 

13 

10 
11 
10 
7 



12 
9, 13, 14 



13 
9 

9,10 
10 
9, 10, 13 
10, 18 
9 

9, 13 
9 



J 4 
11, 13 



10 
10 
13 
13, 20 
12 



a 

<v . 

a 



Deg. 
58 
66 



57 
59 



68 
71 



65 
74 

71 

07 
09 
CG 



63 

62 



70 
08 
70 



04 



OG 



08 
07 



01 

60 
53 
00 
58 



e, 11, 12 
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State ami station. 



TENNESSEE. 

Elizabethton 

Lookout Momit'n, 

McMinnville 

4-Ustin 

Clarksvilie 

Trenton , 

Knoxville 



KENTUCKY. 

Pine Grove 



Danville 

Shelby City 

Near liOuisville. 



Averages. 

OHIO. 



Salem.. 

Steubenvillo 

Painepvilje 

Grilmore 

Milnersvillo 

Cleveland 

Wooster, (H) 

Pennsville 

Gallipolis 

Adams' Mills . . . 

Oberlin 

Kelley'a Island . 

Sandusky 

Jtforth Fairfield . 

Gaffibier 

Westerville 

Williamsport . . . 
North BasB Island 

Marion . . . , . 

Hillsboro 

Toledo 

Bowling Grceu . . 

Kenton 

TTrbana Uuiver'y 
Spring^eld ...... 

Bethel ... ... 

Jacksonburg 

Mt. Auburn Sem 
Cincinnati, (H) .. 

Do (P) . 

College l&m 



Averages . 



illCIIIGAN. 



Detroit 

Monroe City . . 

Ann Arbor 

Adrian 

Alpena 

State Agr'l Coll. - 
Litchfield 



Date. 



19 
19, 21 
18, 21 
18 
20 
3 



18 
18 
18 
3, 18 
23 
18, 19 
20 
16 
18 
23 
18 
3 
23 
18 
21 
23 

18,21,22 
22 
22 
23 
22,23 



IG, 31 
10 
3,18 
3 
19 
11 
18 



Si 
1 



Deg. 
9G 



Date. 



De{j. Deg. 
14 42 G5. 9 



: 8,10, 
11, 12, 

[ 13 
11, 12 
10, 12 
11 



10, 13 
1,2 
11 

10,11,12 
13 
10,11,12 



14 



12 
7,8 
11, 29 
13 
10, 12 
10 
1 
7 
13 
10, 11 
1 

10, 12 
' 1,4 
12 
8, 11 
13 
10, 13 
10,11,12 
11 
11 
9, 10 



9 
12 
12 
12, 24 
1,G,7,11 
24 
8 



rcJ O 

cS eft 



In. 
4. 45 



68.5 

65.8 
70.2 
66.2 



69.9 
67,9 
66.3 



67.6 



65.7 
67.6 
62.6 
68.2 



60.1 



69.1 
66.2 



67.7 
63.9 
71.7 
64. S 
68.0 
66.7 
69.8 
63.0 
68.8 
65.1 
64.5 
65.9 
68.1 
65.6 
68.7 
65.9 
67.2 
71.0 
68.0 
70.7 
71.2 



66.9 



62.5 
64.7 
62.9 
59.1 
52.3 
64.3 
62.3 



2.78 

3. 76 

4. 70 

5. 20 



4.18 

3. 45 

4. 71 



3.98 



2. 40 

3. 04 
3. 06 

4. 20 



1. 85 



1.35 
1.27 
2. 17 
2. 63 
1. 15 

0. 77 

1. 83 
1.57 
1. 36 
1.88 
3. 13 
1. »0 
1.35 
0.68 
0, 45 
2.25 

0. 40 
1. 82 

1. 74 
1.90 
1.18 



1. 80 



1.26 
1. 71 
1,70 
G. 71 

2.30 



Date. 



26, 27 
( 22. 23, 
I 25, 26, 
( 28 
22, 23 
C 24, 25, 
I 26, 27 
23 
23 
27 



2G, 27 
25 

25,26,30 
28 
25 
26 
26 

24,25,27 
2G 
20 
25 
26 

25,26.28 
26 
26, 28 
26,28,30 



28 
20 
25 
25 
28 
20 
26 
20 
25, 28 
24,25 
26 
25 
26 
28 



28 
28 
25, 30 
28 
20 
19, 27 
24,30 



s 



Date. 



Beg. 
94 



95 
90 
89 

102 
93 
91 

102 
92 
94 
94 
98 
93 
90 
92 
89 
94 



97 
93 
92 
98 
102 
101 
93 
90 
93 
96 
92 
97 
95 
97 



96 
98 
95 
100 
80 
98 
92 



10,11,13 

10 

10,11 

10,11,13 

11 
11 
11 



10 
9 
22 

10, 12 
12 

11,12 
12 
11 
9, 21 
10 
10 
11 
11 
10 



9, 21 
11 
11,12 
11 
11 

12,11,16 
10,11 
11 
11 
11, 13 
11 
11 
10 
10 



3 



Beg. 
54 



55 

56 

53 
53 
55 



56 
59 
52 



53 
54 
52 
48 
52 
56 
53 
53 
55 
51 
60 
59 
54 
51 
50 



59 
54 
54 
55 
54 
00 
54 
54 
53 
52 
55 
55 
58 
50 



10, 11 
11 
11 

8 
11 

7 
10 



53 
56 
52 
46 
44 
49 
50 
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State aud station. 



Date. 



Micu.— Cont'd. 



Cold "Water... 
Grand Kapids,(H) 

Do (^) 

Xorthport 

Benzonia 

Pleasonton ... 

Muskegon 

Otsego 

Copper Falls. . 

Ontonagon 



Averages. 

INDIANA. 



Aurora 

Vevay 

Mount Carmel . . . 

Muncie 

Spiceland 

Laconia 

Columbia City . - . 

Knightstowu 

Indianapolis 

Near La Porte. .. 

Rensselaer 

Merom 

^evr Harmony . . . 
Harveysburg 



A'V'erages. 



ILLINOIS. 



Chicago 

Near Chicago. 

Evanston 

Marengo 

Charleston 

Mattoon 

Aurora 

Louisville , 

Golconda 

Belvidere , 

Ottawa 

Decatur 

Pan a 

"Winnebago 

Rochello 

Wyanet 

'JKakilwa 



Hennepin, (S) . . . 

Do....(0) .. 

Elmira 

Peoria 

Springfield 

Dubois 

Galesburg 

Manchester 

Mt. Sterling 

Ajidalnsia 

Augusta 

"Warsaw 

Averages. . . 



22 
22 
5, 17, 22 
22 
22 
18 
22 
22 
17 



M 
3i 
15 
M 
31 
17 
15 
30 

30, 31 



3, 15 
3 
3 

1G,31 
22 
22 
3 

21,22 
17,22 
17 

22 
18,22 
22 
17 
22 
22 
3, 22 



Ber/. 
H7 
93 
6i 
82 
02 
00 
90 
98 
70 

90 



Data. 



13 

8 
8 

9, 24 
8, 12 
12 
9 
10 
10 

IG, 25 



1,9, 
11,12 
0 
9 

11 

10,11,12 
10 
10 
12 
12 
11 
12 
12 
11 
10,11,29 



Deq. 
40 
48 
46 
44 
42 
3G 
48 
4-2 
3G 
4G 



1 



7, 11 
10 
11 
10 
10, 12 
12 
11, 12 
12 
7 

7, 9, 11 
11 
10 
12 
7, 10 
11, 12 
8, 10 
6, 13 

8,10 

10 



10 
10, 12 
11 
7 
12 
10 
28 
10 
10 



Deg. 
61.7 
65. 1 
62.3 
57.5 
60.1 
G1.3 
G8.1 
66. 7 
55.5 

58.4 



Gl.; 



65.5 
61.1 
CI. 5 
63.6 
66.2 
66.9 
64.5 
69.5 
64.7 
65.2 
68.5 
66.2 
67.0 
65.4 
63.4 
65.0 
G5.4 

61.0 

63.6 



C8.3 
67.9 
67.2 
66.0 
6G.2 
72.3 
65.8 
64.5 
67.1 



In. 
1. 31 
0. 93 
0. 87 
3. 63 



1. 00 
1. 00 



0. 90 



0. 80 



1. 21 

0. 54 

2. 63 
2. 63 

1. 35 

3. 00 

2. 00 
1. 10 
1. 15 
0.80 
0. 90 
1. 25 



1. 42 



1.62 



2. 53 
1. 35 
1. 59 
1. 40 

i.73" 
1. 97 



Date 



6G.9 


1.93 


66.8 


2. 37 


65.7 


1. 00 


66.5 


1.85 


67. G 


0. 51 


66. 1 


6.50 


67.5 


0. 00 


67.5 


0. 85 


67.3 


0. 56 


67.4 


0. 65 


67.2 


1. 60 


68.5 


1. 60 


68.4 


1. 72 


60.7 


1. 70 


66.7 


1. 63 



25, 2G 
25 
23 

<; 22, 24, 
I 28, 29 



96 
102 
94 
93 



99 
94 
lOG 
91 

I 90 



24,25 



25 
25, 26 
25 



30 
29 
25 
24, 30 



30 
30 
30 
30 

25, 30 

24, 25 
24 
25 
27 
30 
28 
20 

24,30 

24, 25 
27 
24 

24, 30 
: 24, 27, 

29, 30 
30 
30 
30 
30 
24 
29 
25 

20, 30 
27 
30 
30 



109 
100 
97 
100 
94 
93 
99 
99 
99 
100 
105 
94 
96 
99 
100 
104 
102 

1 100 

104 
100 
100 
103 

95 
9G 
99 
95 ' 
98 
99 
100 



Diito. 



8 

to 

13 
9, 12 



9, 10 
12 



10,11,13 

10 
11 



10 
10,11,12 
8, 9, 11 
11 



9, 11, 13 
11 
10 
11 



8 

8, 11, 13 
8 
11 
9,10 
9 
10 
10 
15 
9 
9 

9,12 
12 
8, 11, 12 
11, 12 
7 
11 

10, 12 

10 
12 

9, 12, 13 
8 
12 
11 
11 

9,'i;V 
11 
11 



Deq. 
52 
53 
50 
48 



43 



48 
41 



5G 
54 



51 

56 
56 



53 
53 



54 
54 
52 
45 
53 
54 
50 
52 
44 
51 
55 
54 
52 
50 
50 
46 
50 



47 

50 
56 
52 
44 



51 

53 I 
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State and station. 



Date 



p4 



Dato. 



Bate. 



a 3 



Date. 



WISCONSIN. 



Sturgeon Bay. 
MamtoTvoc .'. ., 

Hingham 

Milwaukee 

Appleton 

Geneva 

"Waupaca ^ 

Embarrass 

Rocky Eun 

Madison , 

Edgerton .■ 

Mosinee 

Baraboo 

New Lisben . . . 
Tunnel City . . . 
Bayfield 



Averages . 



MINNESOTA. 



Beaver Bay.. 

Afton 

St. Paul 

Minneapolis . 

Sible.^ 

Koniska 

New TJlin 

MadeKa 



Averages . 

IOWA. 

Clinton 

TVaiikon 

Dubuque 

Monticfello 



15 
19 
IG 
3 
3 
16 
3, Id 
1 
17 
17 
30 
3 
3 
3 
18 
14 



Beg. 
85 
81 
87 
83 
80 
90 
87 
84 
88 
85 
96 
86 
92 
90 
98 
84 



9, 24 
10 

7,11 
8 
25 
7 
25 
26 
10 
10 
10 



9 

9, 10 
12, 16 



Deg. 
43 
44 
40 
41 
46 
45 
47 
44 
46 
45 
48 
41 
32 
46 
46 
38 



Beg. 
59.4 
58.3 
61.3 
59.4 
63.4 
64.4 
65.1 
61.3 
65.5 
64.7 
68.4 
59. 6 
67.2 
64.1 



In. 
2. 40 
2.45 



Beg. 
94 
97 
103 
100 



Beg. 
49 

50 
46 
45 



0. 20 



4. 52 
2. 50 
1.09 
0.50 
11.30 
8. 88 



54.6 



88 



24,30 
30 

14,28,30 
30 
30 
30 
28 
26 
23 
29, 30 
23 



99 
100 
96 
99 
98 
102 
96 
102 
104 
100 
100 



50 
50 
48 
49 
52 
52 
46 
56 
49 
44 
40 



3. 67 



18 
17 
17 
3 
3 
27 
3, 17, 30 
30 



4, 17 
3, 16, 
17, 22 



Bo wen's Prairie.. 16,17,30 



Ft. Madison . . 
Guttenberg . . . 
Mt. Vernon. -- 

Iowa City 

Independence 

Near Independ'ce 

Waterloo 

Kockford , 

Iowa Falls 

Algona 

West Bend . . . 
.Webster City. 

Boonesboro . . . 



Fontanelle. .. 
Grant City . . 

Sac City 

Logan 

Woodbine . . . 

West Union . 



17 
3 
21 
17 
4,17 
4,15,17 
15,16,17 
14,16 
16, 17 



4. 30 

3, 15 

15,17,21 
15 
15 
4 

17, 30, 
17, 18, 
19, 30, 



86 



Averages | 65.7 



10, 11 
10 

9 

I 8,9,10, 
I 11 
; 8,9,10, 
11, 12, 
[ 13 
12 
9 
12 
10 
9 
11 
8 
10 
12 
7 



9 

9, 10 

9, 10 
9 

8, 9, 10 
12 
9, 24 

9, 10 



50.4 
66.1 
65.0 
62.8 
69.1 
61.9 
64.6 
66.1 



1. 34 
5.20 
5. 24 
3.95 

2. 78 
3.20 

3. 70 
5. 61 



63.3 



3.88 



40 


63.9 


43 


63.1 


48 


67.0 


50 


67.8 


46 


64.7 



66.9 
66.8 
65.6 
65.5 
67.0 
66.6 
65.6 
66.8 
09.8 
62.6 



64.5 

65.3 

65.7 
67.3 
63.8 
64.2 
64. 9 



3. 00 
2. 20 
3.10 
2. 30 



4. 43 



2. 03 

3. 48 

3. 25 
5. 20 



19 
29 
29 
29 
27, 29 
20,28.29 
29 
26 



23 



2.00 
4 06 



65.7 


3. 18 







29, 30 
30 
30 
30 
29 
30 
30 
29 
29 
26 
29 
29 

C 23, 26, 
\ 27, 28 
29, 30 
27 



93 
99 
99 
96 
93 
94 
98 
100 



6 

7,9 
9 

.7,9 
7 

7.8 
7 
7 



43 
48 
49 
49 
49 
44 
48 
49 



101 

96 
102 



100 
103 
98 
99 
102 
100 
102 
P3 
96 
94 
95 
94 



97 
102 



98 
100 

101 



8,9,10, 
11 
8 

7, 10 
9 



I 50 
46 
56 



8,9 48 



52 
48 
48 
50 
51 
51 
43 
54 
54 
50 
48 
48 



10 

8 
7 

8,11 
9 
9 
4 

9, 10 
9, 10 
11 

0,8 
8 



46 



43 
48 
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pera- 




pera- 


tnre. 


elted 




pera- 




pera- 


6 

B 


lelted 


State and station. 




1 




a 








i 




S 

o . 


a 
f-t 


n 




Date. 


IB 


Date. 


:m t( 
ture. 


a 




Date. 


im t( 
ture. 


Date. 


-M O 


o 


^ i 






n 




a 




d 02 




a 








ci 01 










.9 
a 

S 


[ Mean 


& 








Minir 


Mean 




MTSSOtJIlT. 






























JDeg. 


^ 0,7,10, 
> 11 


Beg. 


■Dcg. 


In. 




Dcg. 




Deg. 


Deg. 


In. 


St. Louis 


21,22 


89 


1 50 


G7.9 


2. 05 


30 


94 


9, 10 


54 


73.5 


1. 46 


AUenton 


21 


96 


10 


44 


67.0 


2. 57 


29 


99 


11 


51 


71.9 


4. 88 


Hematite 


22 


95 


11 


48 


69.7 


l!25 


23 


98 


11 


52 


75.3 


L25 




21,22 


88 


10 


48 


67.7 


1.30 


30 


98 


10, 12 


54 


74.2 


2. 90 




21 


91 


10 


43 


69. 2 


0. 68 


30 


96 


11 


51 


73. 9 


% 73 


Jefferson City 


21 


91 

89 


7 


4G 


67. 0 




30 


97 


10 


54 


75. 8 




21 


12 


44 


67. 1 


4. 25 


30 


98 


7 9 10 


52 


72. 5 


1. 25 


Hatrisonyille 


21 


90 


G, 7 


48 


68.1 


I. lo 


28 


100 


C 6 7 8 

< 9, ii| 


S 58 


75.3 


1. 99 




















( 12, 13 








St .TndPttli 


21 


89 


G 7 


49 


69.1 


3. 80 
















21 


89 


6^9 


44 


67.7 


2. 70 


29, 30 


98 


9 


51 


73.4 


1.27 












68. 1 


2.20 










74. 0 


S.22 




















KANSAS. 


























A fp.lilartTi 


21 


90 




43 


70.7 


3. 30 


30 


101 


g 


55 


74.3 


3.05 


Leavdnworth 


18 


90 


G 


45 


67.3 


6.16 


30 


102 


12 


53 


73.6 


1. 95 


Olathe 


21 


92 


7 


45 


67.5 


7.15 


21 


100 


6 


54 


73.0 


2. 70 


Paola . ^ 


21 


90 


12 


' 45 


67.8 


2. 00 


30 


99 


y 8,9,10, 
1 11. 12 


1 56 


73.8 


1. 00 


Baxter Sptings. 


21 


94 


10,11 


50 


71.7 


2. 80 


1,28 


94 


12 


56 


76.8 


2.60 




18, 21 


89 


G 


45 


68.0 


2. 40 


30 


101 


5 7, 8, 9, 
/ 10 11 


] 56 


73.7 


1. 88 


yv iiiiaiiis uiir ^ . ... 


2 


85 


11 


40 


63. 6 




30 


98 


10 


42 


73. 1 




o 21 


91 




4G 


69.0 


3. 44 


liO 


106 




53 


74.6 


1. 19 


State Afir'l ColL. 
Council Grovo . . . 


21 


93 


g 


49 


68.8 


0. 91 


30 


102 


8 9 




74. 6 


0.79 


18,21,28 


90 


8 


46 


69.1 


2. 30 


30 


100 


12 


52 


76! 6 


2.50 




31 


87 


5 


43 


67.8 


4. 15 


21 


95 


11 


56 


74.2 


5. 85 












68.3 


3. 46 










74.4 


2.35 






















NEBRASKA. 


























Omaha Agency . . 


14, 15 


88 


G 


43 


65.7 


7. 68 


30 


95 


10 


50 


74. 6 


0. 72 


De Soto 


2 


8G 


10 


43 


65.0 


4. 95 


29 


101 


8 


49 


74! 0 


0! 89 


Bellevue 


4, 17, 21 


85 


C 


48 


67. 5 


5.80 


29 


96 


8 


53 


74 2 


2. 10 


If^braska City. .. 
N^w Castlo 


21, 28 


89 


G 


48 


67! 8 


2.80 


29, 30 


100 


9 


52 


718 


1. 00 


18 


94 


12, 2G 


43 


65. 6 




29 


99 


9 


47 


72. 9 


























66 3 


5. 31 










74. 1 


1. 18 




















UTAH. 


























G't Salt Lake City 


13 


85 


31 


42 


59.4 


0. 60 


27 


95 


1, 2, 17 


45 


66.5 




Coalville 


25 


86 


5 


33 


54.5 




25 


93 


4 


42 


65.2 




St. 0^eorge 


10 


101 




0. 38 


11,25,26 


102 




0. 00 


CALEFORIflA. 




























8 


93 


17 


42 


59.5 


0. 81 


4 


81 


2, 18 


44 


64.3 


0.00 




7,8,9 


98 


17 


40 


68.2 


0. 75 


30 


104 


15, 16 


62 


77.6 


0.00 


Wataonville 


6 


92 


2 


44 


60.0 


1. 06 


24 


83 


15,16 


48 


62.5 


0.00 


Cahto 


7 


95 


2,13 


41 


60.3 


2. 25 


6 


95 


29 


50 


66.7 


0. 02 


Yisalia 


7 


100 


17 


47 


69.1 


0. 30 


5, 10, 11 


94 


1 


59 


75.9 


0. 00 












63.4 


1. 03 










69.4 


0.01 
























MONTANA. 


























Deer Lodge City. 


10,11,12 


85 


30, 31 


32 


51.8 


3. 55 


28 


98 


1 


35 


61.7 


3. 85 


COLOIIADO. 


























Denver 


14,29 


86 


1,5 


40 


56.1 


0. 35 


29 


94 


3 


48 


68.2 


0.52 
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MAY 






* 






JUNE 












f-i 

© 




S 


6 
i-i 






cj 

© 




ci 
& 


6 




State and station. 




fl 
o 




s . 


u 


a 




H 












Date. 


6 


Dnto. 




o 
Pi 


o 


Date. 




Date. 


-H p 

B ^ 


a 
Ph 

B 














s 
























g 


ean t 


•5 




■ri 
M 
a 




'B 


d 




















td 
r1 










WASIBNGTON. 































Deq. 
62 




Dcq. 


Beg. 


In. 




Beg. 




"^49' 


ijcn. 


In 


Port Angeles .... 






44 


52. 5 


4. 49 


9, 28, 29 


69 


15 




58.0 


5. 00 


Seattle 


9 


92 


12,14,15 


45 


56.6 






97 


10,17,20 


50 


64.1 




Cathlamet 


•J 


80 


15, 17 


40 


53.8 




(i 


90 


1 22 


48 


60. 4 






















OREfiOX. 


























Portland 


9 


87 


29 


44 


59.2 


1. 95 




95 


C 4, l.^>, 
I 16, 20 


j 53 


65. 5 


1. 95 


Eola 


8,9 


76 


16 


38 


52.3 


2.46 




86 


20 


44 


59. 1 


2. 2 




JULY. 


AUGUST. 


MAINE. 




























24 


90 


2 


55 


73. 2 


4. 00 


11 


93 


27 


46 


68. 3 


4. 00 
















10, 1.') 


85 




51 


70. 2 


4. 15 




24 


93 


1 




68. 9 


1. 78 


10, 18 


87 


27 


44 


66. 7 


3. 21 


vy lUiamsDiirg. . . . 


24 


95 


1, 29 


54 


69.3 


2. 47 


9 


87 


26, 31 


52 


67.2 


3.15 


West Waterville. 


24 


95 




58 


73.9 


1.29 


9 


95 


26 


52 


70.1 


1.90 


Gardiner 


24 


89 


4 


.55 


71. 5 


2. 43 


9 


84 


16 


53 


68. 4 


1. 99 




23 


94 


4 


53 


71.4 


3. 27 


10,18 


90 


27 


47 


68.4 


3. 40 


Nol*way 


24 


100 


4 


54 


73.4 


1.60 


8,9 


90 


26 


53 


69.2 


1.65 




24 


94 


2,4 


56 


71.9 


2.74 


9 


92 


27 


47 


69. 5 


3. 55 


Comishvillo 


24 


96 


1 


57 


74.0 


3. 25 


9 


92 


27 


i',2 


71. 7 


4. 70 
















10 


91 


27 


45 


09. 7 














71.9 


2.54 










69.0 


3. 17 






















IsEW HAMPSniRE. 


























Stratford 


24 


98 


1 


52 


69.1 


2.47 




89 


27 


40 


65.1 


3. 86 


WMtefieldV. 


24 


92 


1 


50 


71.0 


2. 47 


JO 


89 


27 


3S 


67.7 


3. 98 


Tamworth 


24 


97 


1 


53 


73.8 


1.62 


9 


96 


27 


48 


09.8 


2.45 


Goffstcwn Center. 


23 


100 


1 


56 


75.4 


1. 87 


9 


101 


27, 31 


56 


73.*? 


1. 43 












72.1 


2.11 










69.1 


2. 93 






















VERMONT. 




























24 


89 


o 


56 


72.0 


4.56 


9 


90 


26 


48 


67.8 


6. 42 


IvTorth CrartsLury. 


24 


89 


1 


48 


69.6 


2.86 


■ 9 


91 


26 


43 


64.5 


4. 62 
















9 


94 


27 


46 


67.7 


4. 15 


East Bethel 


24 


93 


o 


50 


74.1 


2. 11 


9 


97 


27 


42 


67.3 


1.36 




18, 19, 24 


87 


1,2 


53 


70.1 


1. 82 


9 


88 


27 


45 


65.6 


1. 03 


"WfinT" St. A lTiQTia 


24 


90 


1 


56 


72.9 


3.35 


19 


88 


26 


47 


68.2 


4. 40 


TVest Charlotte . . 


24 


96 


1 


57 


76.7 


3.4i 


7,19 


96 


27 


50 


73.6 


3. 25 




24 


95 


1 


58 


77.8 


5.25 


19 


92 


26 


48 


72.4 


2. 72 


Castleton 


24 


94 


2 


65 


74.5 


2.89 


8, 19 


89 


27 


45 


69.9 


0.90 












73.5 


3. 28 










68.7 


3. 21 
















































25 


94 


1 


55 


72.0 


2. 87 


7 


93 


27 


52 


72.0 


1. 37 


Topsfield 


24 


92 


1 


57 


73.4 


1. 41 


7, 20 


91 


27 


54 


72. 0 


5. 27 


Lawrence 


24 


95 


1 


57 


74.4 


1. 55 


7,9 


92 


27 


55 


72.4 


3. 64 




29 


98 


1 


56 


76.0 






















8 


97 


27 


49 


73. 5 


7. 33 




24 


97 


. 2,4 


59 


74.8 


1. 53 


4 


100 


22 


55 


75.6 


1, 33 


CanihridffG 


25 


94 


1 


60 


76.4 




7 


92 


27 


57 


75.4 




North Bifierica. . . 
"West I^eTvton. . 


17,24 


92 


1 


58 


74.7 




7,9 


92 


22, 27 


53 


73.3 




23, 24 


100 


3 


52 


77.4 


1. 42 


7 


100 


26 


57 


77.1 


0. 56 


Kew Bedford 


25 


89 


3 


56 


70.9 


2. 98 




86 


27 


53 


70. 6 


1.65 


>V"orcester 


24, 25 


90 


4 


60 


73.0 


2.39 


7 


88 


27 


53 


71.7 


2. 74 




( 17, 23, 
124,26 


J 88 


1 


59 


73. S 


2.65 


7 


90 


28 


56 


72.2 


1.75 


iiuncnburg 


24 


92 


1 


58 


74.4 


2.17 


7 


94 


27 


51 


73.0 


2. 42 


Amherst I 


17, 24 


91. 


2 


55 


73.6 


6.53 


1 12, 19 




27 


47 


71.1 


.2. 83 
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State ami station. 



Mass.— Cont'd 



Eichmond 

"Williams College 
Hinsdale 



17 

19, 23, 24 



Averages . . . 

IIIIODE ISLAND. 

Xewport 

CONNECTICUT. 



Columbia 

Middletown.. 
Soutbington . 
Colebwok . . . 
Brookfield ... 



Averages . 



NEW YORK. 



Moricbes 

South Hartford . . 

Caldwell 

GaiTison's 

Throg's Neck . . . 
White Plains . . . 
Cooper Union. . . 

Flatbush 

Brooklyn 

Glasco 

Newburg 

Minaville 

Cooperstown 

Gouverneur 

North Hammond. 

Housevillo 

Leyden 

Utica 

South Trenton . . . 

Cazenovla 

Oneida 

Depauville 

Oswego 

Palermo 

North Volnoy 

Waterbory 

Nichols 

Newark Valley . . 

Himrods 

Eochester 



Date. 



19,25 



17 
18 
17,23 
18, 19 
17 



Little Genesee . 

^usnens'n Bridge. 

Lockport 

Buffalo 



17,24 
17 
17 
17 
17 
17 
17 
17 
17 
17 
24 
24 
24 
19 
20 
20 

19, 24 
20 
20 

20, 24 
19 
20 
24 

4, 19, 23 
26 
20 
19,23 
17 
23 

23 

17,23 
23 



Averages : . . 

NE^V JERSEY. 



Paterson 

Newark 

Trenton 

Eio Grande . . . 
Moorestown .. 
N ew Germanto wn 



Bp 



Beg. 
91 

90 
8G 



17 
17 
17 
18 
17,18 
17 



Date. 



1,4 
4 
3 
9 
4 



98 
92 
97 
101 
93 
94 



3,4 
2 
2 
3 
3 
3 
3 
3 
4 

1, 4,5 
3 
4 
2 
1 

1,9 
1,8 
1 
2 
4 
30 
1 
1 
1 

1,2 
1 

1,3 
3, 8,22 
8,9 
1,3 
15 

30, 31 

3,9 
1 
1 



Beg. 
58 
54 
57 



3 
4 
3,4 

9 

2,3 
3 



58 
52 
58 
59 
59 
58 
63 
59 
62 
CO 
GO 
56 
55 
56 
62 
55 
55 
57 
56 
58 
55 
56 
57 
57 
56 
54 
57 
54 
56 
58 



Beg. 
74.1 
72.2 
71.4 



73.9 



67.1 



75.0 
74.3 
74.9 
72.8 
74.8 



Date. 



In. 
4. 25 
3.89 
4. 90 



4. 05 
1.54 
1. 02 
3. 77 
3.40 



71.4 
77.6 
74.1 
75. 5 
75.9 
71.8 
77.9 
81.6 
77.4 
75.0 
78.5 
75.5 
73.9 
71.9 
76.9 
72.8 
70.2 
75.3 
73.0 
72.0 
78.0 
71:2 
71.4 
72.8 
74.0 
72.4 
73.8 
72.7 
70.2 
72.6 

09.7 

72.1 
71.2 
72.4 



2.41 
3. 70 
3. 00 
2.97 



4.72 

2. 81 
4. 00 
1.50 
2.55 
3.65 
4. 14 
2.37 
1. 27 

3. 95 
3. 09 
6. 69 
6.50 



6.73 
1. 58 
4. 72 
3. 70 



73.9 



77.6 
75.6 
80.5 
78.9 
76.8 
76.0 



2. 80 
5.06 
4. 72 

8.86 

4.25 
2.79 
3. 10 



2. 66 



7 

2.5 



6,7,9,19 
2 
17 
7 
2 
2 
18 



3. 82 
C.U7 
3.83 
5.88 
3. 51 
5. 74 



33 



Beg. 



Date. 



27 



31 
27 
27 
27 
1,26 



9 
8 
25 
8,11 
6,29 
8 
8 
7 
25 
25 
8 
8 

: 6,7, 

18, 19 
8,19 

8 
7 



11 
7 

9 
25 
6, 25 
25 



100 

89 



26, 27 
26, 27 



a 



Bej. 
"44" 



55 



54 
48 
54 
51 
60 



51 
52 
53 
54 
GO 
52 
63 
57 
00 
50 



27 
27 
27 
26, 27 
27 
27 
2G 
26, 27 
26,27 
27 
27 
27 



27, 28 
27 

14, 27 
27 
27 
31 



49 74. 6 

41 69. 7 

44 68.3 

54 
50 



48 
45 
45 
50 
44 
51 
52 
51 
42 
44 
39 
48 



46 
51 
46 



5G 
54 
60 
54 
58 



METEOROLOGY OF 1870. 

Meteorology of 1870 — Continued. 



649 



State and station. 



J.— Cont'd. 



Readington . . 
Haddonfield . 

Kewfield 

Greenwicli... 
Vineland 



Averages . 



PENNSYLVA2JIA. 



Date. 



iNyces 

Hamlinton — 

rallsington 

Philadelphia 

Germantown, (M) 

Do (T) 

Horsham 

Plymouth Meeti'g 
White Hall ... 
Pactoryvlllo . . 

Reading 

Westchester. 
Parkersville . . 
Tamaqua 

Catawissa 



Ephrata 

Mount Joy 

Harriaburg . . . 

Carlisle 

Fountain Dale 

Tioga 

Lewisburg 

Grampian Hills . . 

Johnstown 

Pranklin 

Pittsburg 

Greencastle . . . 
Connellflville. . 



Brownsville.. 

Newcastle .. 
Beaver 

Canonsburg. . 



Averages . . 

DELAWARE. 



19 
23 
17 
17 
17 
17 
17 
16, 17 
16, 17 
24 
17 



17,25 
17 
17, 18, 
20,23 

17 

16 
17 
16, 17 
17 

20,23 
17 
23 
24 
23 
24 
17 
23 

20,23,27 



24 
17 
17, 20, 

— 24 



^23, 



I. 

IB 



Beg. 
96 
95 
100 
92 
99 



Date. 



3 
3 
3 
4 
3 
3 
3 
31 
3, 4, 7, 9 
3 



2, 3, 4, 
10,11 
4 

2 
3 
3 

9, 11, 22 

3 

3,8,9,30 
9 
9 
9 
3 



ISIilford . 
Dover . . 



MARYLAND. 



Woodlawn 

Annax>oli8 

Mt. St. Mary's . . . 



Averages 

DIST. COLUMBLl. 

Washington 



17 
17 

25,26,27 



30 



Deg. 
60 
59 
58 
61 
60 



Deg. 
76.6 
77.0 
79.7 
77.9 
80.3 



78.1 



2,3 



72.3 
76.8 
77.0 
80.1 
77.7 
78.7 
75.4 
76.5 
78.2 
73.7 
77.8 



78,9 
71.0 



76.8 

79.5 
80.1 
77.2 
77.0 
73.5 
76.2 
70.9 
73.5 
73.0 
75.7 
85.3 
77.8 



74.9 
74.1 

74.6 



76.4 



79.6 



77.9 
81.2 
76.0 



In. 



2.50 
3. 04 



2. 50 

3. 60 

4. 00 
3.50 



6. 21 
5.21 



5.28 
3.74 



3. 35 
3.20 



3. 83 



2. 36 
5.90 

3. 66 
6. 75 

3. 99 
6.63 

4. 47 
I S8 
o. .0 
3.20 



Date. 



4,0 
6 



18 
6,25 
2,3, 25 
3,9 
25 
fi, 9, 25 
3, 9,25 
9,25 
7 

6,25 
25 
6 
6 

25 



25 



fi 



Deg. 
94 
97 



6, 7,8 

25 

8 

7,25 
6, 7, 8, 9 
7 



7. 50 
3.46 



5, 8,25 
9 

8, 24, 25 



4. 79 



4. 30 
3. 70 



4. 17 
5. 41 
3.50 



4.36 



3 

4, 25 



92 



16, 29 
27 



27 
14, 27 



21,26 
27 
27 
27 
27 

16,27,28 
27 
27 
27 
27 
27 
27 
21,23 
26, 27 

22 



Deg. 
54 

58 



60 
62 



50 
48 
59 
60 
00 
63 
58 
58 
50 
44 
59 
57 
63 
44 



2, 20, 25 
25 
3, 8, 25 



22,27 
14, 27 
27 
27 
31 
15, 21 
27 



16,22 
21 

r 6,15, 

I 16, 17, 
1 22, 23, 
[ 30 
27 
21 

16,23,31 



27 
23, 27 
27 



58 
59 
38 
53 
46 
51 
48 



64 



47 
54 



59 
64 



58 
65 
58 



27 63 
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State and station. 



vmciNTA. 

Jolinsonto"<rn — 

Hampton 

Zuni Station 

Stlrry C.H 

Comom . . . 

Vietaa,(W) 

Faitfadc C. H 

Piedmont 

Piedmont Station. 

Staunton 

LeSington 

LtTichbura: 

NeAt WjtHfeville. 



Atetages . . . 

WEST VllKJTJriA. 



Romney — 

'Westoii 

Cabell C. It . 



NORTH CAROLWA. 



Goldsboro 

Warrenton 

Oxford 

Albemarle 

St&tesvillo 

AaheviUe,(A)..-. 
Do. ....(H).... 



Averages. 



Date. 



18 
18 
16 
18, 25 
18 
17 
16 
17, 28 
17, 28 
17, 28 
17 
17 
28 



17 

1, 6, 22, 
23, 24, 
27, 28 
16, 27 



28 
1 
1 

2, 18, 29 



SOUTH CAROLINA. 



Blnffton ......... 

Gowdeysvillo 

Aiken '. 



Averages. 



Bemo 

St. Mary's . 
Penfield . . . 



Averages. 

ALABAMA. 

Kockville 

tarlowville . . . 



Oreeno Springs . . 

Ooatopa 

Fish Kiver 



Averages. 

FLOKroA. 

Near Port Orange. 



26 
1, 2, 15 
26, 28 



19, 20, 28 
19 
28 



14 

2,7,12,28 

14 

27 
6,15 



20, 26 



Dog. 
94 

100 
98 

100 
94 
93 

107 
96 
95 
89 
99 
91 
86 



102 
' 90 

98 



101 
94 
96 
98 
94 
87 
84 



98 



89 



Date. 



4,8 
8 

4,8 
30 
3 

2,3 
8 

9, 30 
3,11 
31 

8, 9, 10 
10 
9 



21 
8,10 
30 



14, 24, 31 
5, 14, 15 



1 15, 1"7, 
[ 23, 30 



8/J 
9 



: 3, 5, 6, 

14, 15, 
[22 



ft 



Deff. 
67 
67 
72 
70 
66 
63 
59 
64 
62 
64 
66 
66 
57 



T>eg. 
79.5 
81.4 
©3.1 
85.4 
79.7 
77.4 
83.3 
■77.7 
76.6 
75. 1 
79.5 
78.5 
74.1 



79.3 



81.8 
75. 4 
78.1 



84.4 
81.5 
80.2 
81.1 
76.8 
73.8 
72.4 



78.6 



84.8 
82.3 
82.7 



83.3 



81.5 
81.5 
82.0 



84.2 
•79.9 
81.0 



82.2 



In. 
3. 40 
2.55 

1. 78 
2.40 

2. 97 
7. 70 
6. 40 
0.85 
0. 80 
4. 33 
4.56 



2.50 



7. 30 



12. 25 
5.80 
5. 95 
3. 51 
7. 50 
6. 40 



2. 00 
5. 74 
2. 36 



1. 68 
i."95 



3. 50 

7. 38 
5. 40 



10,25 
35, 29 
25 
25 
2, 7, 25 
25 
25 
10 
25 

7,8,25, 28 



5.60 



Date. 



20, 20 
12 



20 
20, 25, 26 



8 

25,26 
20 



3 

5, 16, 18 
26 



; 8,25, 
I 27,28 



SB 



95 
98 



100 
90 
90 
95 
92 
93 
87 
98 
90 
84 



100 

92 



100 
94 

85 
82 



Date. 



23 
27 
27 
23 
14, 21 
16, 22 
21, 22 
23 
23 
16 



21 22 
21 22 



2,3 
16 
14, 31 



91 



25 
4, 25, 26 
17, 31 



Deg. 
C4 
64 



65 
64 
57 
59 
61 

eo 

61 
60 
64 

62 



60 

58 



65 
62 



63 
02 



68 
70 



08 
72 
71 



70 



70 
72 



73 
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State and station. 



Florida— Cont'd. 

St. Augustine 

J ackaonville 

Pilatka 



Maiiatee 

Orange Grove — 

White Spring.. ^ 

Kewport 

Chattahoocliie ... 



3, 13, 18 
19, 20 

3,4 

18 
18, 20, 26 
10,13,28, 
29,30,31 
27, 31 
11,12 



Averages. 

TEXAS. 



01a*ksviUe.... 

Gilmer 

Oakland 

Blue Branch, (W). 
Do (G) 



Lavaca . 

Bluff.... 
Clinton . 



Austin., 



Ldckhart 

San Antonio . 



Averages 

LOUISIANA. 

JTo-W Orleans. .... 

Shreveport 

Neat Cheneyville, 

ARKANSAS. 



Helena . . . . . 

Mineral Springs . 

MISSlBSIPri. 

Columbus 

Enterprise .< 



Philadelphia . . i 

Grenada ... 

Brookhaven . . . 



Kear Br'khaven < 
Holly Sprint^s. . . 

Averages. . . 

TEXxS^ESSEE. 



Elizabethton 

TusGulumCollegel 26 
Knoxviilo : 23 



IC, 17, 18 
7, 29 
18 
7, 17 
7, 8, 10, 
11, 12, 
13, 17 
11, 16, 17 
7, 8, 13, 
16, 17, 18 
3, 7, 13, 
14, 15, 
16, 17 
16, 17 
17 



.14 
8, 10, 
12, 13 

13, 14, 15 
16 
16 
1, 11, 12, 
13,15 
25, 27, 29 



a 

* . 

I 



Beg. 
92 
97 

98 

94 
92 



14 
4,14, 16 

4, 5, G, 8 

23 
31 

19, 25 

9 
6 



95 
101 



94 



Date. 



31 
10 
7 

; 21,26, 
; 30, 31 

22, 29 

29 

8, 31 

26 
4 



97 

1 101 

94 
95 
95 



9 

;io,ii, 

17, 25, 
[28 

8 

5,9 



9 



Deg. 
72 
76 



Deg. 
81. 5 
84.1 

82.4 

83.1 
82.1 



79.9 
86.1 



In. 
2. 50 
2. 65 

4. 16 

11. 00 
9. 55 



82.5 



72 


83.0 




71 


83.0 


9.30 


72 


83.7 


1. 87 


67 


80.2 


1.70 


72 


80.8 


2.70 


70 


83.2 


5. 90 


74 


82.9 


4. 95 


70 


82. 4 


5. 75 


71 


82.2 


2. 04 


74 


83.8 


4. 50 


71 


79.8 


3. 72 




82.3 


4. 25 



■79.8 
83.4 
81.2 



81.8 



82.1 

86.5 

79.9 
80.2 
81.1 

81.1 

79.9 



&1.5 



77.2 
78.2 
73.3 



17 
3, 10, 30 
( 1, 2, 7, 
\ 11, 12, 
(20, 28 



2. 77 

3. 20 



C.OO 



4. 66 

3. 30 

4. SO 

7. 55 

5. 20 

9. 20 
0. 90 



2. 71 

3* 50 



Date. 



20 



22 23 
21 

22 
21,22 



20 
20, 23 
21,22 



13, 19, 28 
3 



10, 27, 29 

18 

19, 20 
10, 19, 25 
20 

20 



Deg. 
94 
94 

i 90 



92 

101 

92 
94 
91 



Date. 



1,10, 
12, 21 
24, 26 



2, 8, 12 

24 



1, 2, 7, 19 
3 



30, 31 
31 



31 
30 
20, 31 



31 
1 

1,6 
31 
31 



8, 25, 26 
'25' 



16, 23 
...... 



Beg. 

77 
72 



73 
70 



70 
66 
74 
72 



70 
70 



72 



74 
73 



73 
70 
74 



69 
00 



69 

72 

70 
02 
70 



64 

'hh' 
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JULY, 










AUGU 


ST. 










rt 



























o 




(-> 


9 






u 














ft 




ft 


B 






ft 




a 
ft 






State and station. 




s 
























Date. 


um t 


Date. 




cmpe 




Date. 




Date. 




0 








3 




K 




1 




1^ 




















rt 


.5 




V, 


















Pi 




(§ 










1 ^ 




Tenn.— Cont'd. 






























Beg. 




Beg. 


Beg. 


In. 




Beg. 


C ] 16 
{17:31 


Beq. 


Beg. 


In. 


Lookout Mount 'n 


25,27 


93 


8 


70 


80. 5 





26 


91 




78. 7 






27 


92 


8 


02 


76.3 




8, 25, 27 


88 


31 


65 


75. 2 






27 


92 




04 


78. 4 


7. 08 


f 8,23, 

) Of; 


\ 90 


39 


58 


79.0 


4. 06 


Clarksville 


16 


88 


9 


62 


76.0 


5. 97 


23 


J 

83 


31 


62 


74.8 


4.28 


Trenton 


27 


96 


8 


62 


80. 8 


1.80 


7, 8 


95 


30, 31 


60 


79.2 


3. 40 


La Grange 


15 


99 


7, 8 


71 


83. 5 


1.90 


12 


94 


31 


66 


79. 5 


5. GO 












78 8 


3. 83 










77.5 


4. 11 


























KENTUCKY. 




























( 17, 18, 
























Pine Grove 


< 24, 25, 
t 28 


> 92 
) 


30 


02 


77. 5 


4. 85 


C 6, 7, 8 
> 24 25' 


> 

[ 90 


21,31 


60 


74.2 


4. 84 


Sbelbv City 


17 


92 


g 


66 


78.7 


5. 66 














Near Louisville. . 


27 


96 


8 30 


5T 


78 9 


3. 28 


8, 25 


96 


30 


52 


76.7 


3. 22 


OHIO. 


























Salem 


16, 24 


92 


8 


60 


75. 8 


3. 17 


8 


92 


27 


56 


74.6 


4. 20 


Steubenvillo 


17 


92 


9 


60 


77.2 


4. 83 


25 


89 


21 


56 


74.4 


2. 82 


Painesville 


17 


90 


2 




71. 2 


12. 13 


9 


87 


27 


50 


70.8 


3. 19 


Gilmore 


17 


103 




63 


74. 7 


2. 60 


7, 8,9 


100 


13,14,20 


58 


75.2 


2.30 




20 


93 


9, 11, 30 


00 


75. 7 


4. 90 


'6,8 


92 


22, 31 


50 


71.7 


3. 60 




23 


91 


3 


56 




10. 15 


19 


89 


26 


50 


70.3 


2.00 


Wooster, (W) 

Do ..(H) .... 
Penuavillo 


17 


100 


8, 29 


64 


7a 9 




24 

8 


98 


30 


54 


75. 8 




17 




4 


61 






101 


22,27,30 


59 


76.9 




18, 28 


96 


8 


61 


8a 6 


3. 75 


6 


93 


27 


54 


74. 5 


2. 10 


Adams' Mills 


27, 28 


96 


9 


58 


78. 4 


2. 99 


8 


96 


17,22 


58 


75.0 


5.23 


17 


94 


9 


59 


77. 8 


3. 79 


8 


94 


22 


55 


75.0 


2.58 


Oberlin 


16,17,23 


96 


2 


56 


74! 1 


8. 90 


7, 24 


92 


27 


50 


71.2 


1. 55 


Kelley's Island. .. 


23 


92 


2 30 


64 


76.6 


6.32 


24 


88 


26 


58 


75.5 


1.52 




17 


93 


"'s, 9 


02 


75. 4 


5. 28 


23 


91 


26 


53 


73.3 


1.72 
















24 


92 


26 


56 


74.7 


2. 10 


Xorlh Fairfield . . 


17 


93 


9 


50 


74. 5 


4. 47 


24 


92 


27 


52 


72.9 


1.25 


Gambier 


27 


90 


30 


58 


73. 6 


4. 12 














Westervillo 


25, 27 


98 


8, 29 


58 


77.2 


3.33 


8 


96 


22 


56 


74. 3 


1.83 


North Bass Island 


20 


96 


8 


61 


75.5 


7.00 


18 


92 


26 


60 


75.2 


1.37 




26 


94 


8 


59 


76.2 


2. 43 


24 


93 


21 27 


55 


72.8 


1.70 




24,27,28 




8, 30 


59 




2. 83 


8 


90 


'21 


56 


72.6 


3. 54 


Bowling Green. .. 


17 


101 


29 


57 


78. 0 


6. 55 


24 


96 


20 


51 


75.1 


3. 85 




20,23,25 


104 


15, 30 


70 


84.2 


3. 63 


8 


96 


22 27 


68 


77. 1 


1. 90 


Bellefontaine 














6 


92 


12^ 25 


59 


72. 9 


3. 40 


Urbana Unlvers'y 


27 


9o 


29, 30 


60 


70. 3 


2. 63 


24 


95 


22^ 23 


58 


73.1 


2. 34 


Springfield 


24 27 


95 


29, 30 


65 


78. 9 


3. 10 
















<> 23, 
\ 24, 27 


\ 94 
> 


30 


56 


77.1 


3.25 


8 


94 


20, 30 


58 


74. 7 


,3. 63 


Jacksonburg 


'l7 


94 


8,29 


62 


77.4 


6. 65 


6 


92 


21 


58 


74.7 


2. 20 


!LJ[t. .Auburn idem . 


27 


95 


8 


66 


80.4 


2.38 


24 




26 




ll'l 


0. 5() 


Cincinnati, (P). . . 


17 


100 


30 


05 


82.7 


3. 21 


7 


9.'> 


S 1^^,21, 
I 27, 31 




1 1. 0 


1 10 




17, 27 


97 


g 


65 


84.0 


1. 88 


8, 24 


97 


21 


02 


78. 7 


1. 06 












77.1 


4. 68 










74.4 


2. 39 






















MICHIGAN. 




























20 


94 


8 


58 


74.1 


6. 21 


1,6 


91 


26 27 


55 


72.5 


2. 20 


Monroe City 


5 


99 


29 


62 


78.3 


9. 13 


24 


98 


13, 26 


00 


77. 5 


2. 20 




17 


94 


8 


57 


74.3 


6. 36 


24, 28 


90 


5 13, 20, 
I 26, '27 


1 56 


70.8 


1. 36 


Alpena 


25 


83 


1,8 


56 


67.2 


3. 29 


4, 17 


82 


26 


50 


66.4 


2. 57 


State Agr'l Coll.. 


16 


93 


2 


59 


74.4 


8. 02 


1, 5, 6 


90 


27, 30 


51 


70.1 


4. 53 


Litchfield 


17 


90 


8 


56 


71.7 


7. 63 


24 


89 


14 


50 


69.5 


1.8G 


Cold Water 


22 


94 


8 


53 


73.1 


4. 25 


24 


92 


27 


45 


69, 0 


1. 4J 


Grand Rapids, (H) 


23 


99 


7 


58 


76.6 


0. 76 


24 


90 


20 


50 


74. 3 


1.6J 
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State and station. 



Date. 



Micii.— Cont'd. 

Gi and Eapids,(S), 

Xorthport 

Pleasanton 

Muskegon 

Otsego 

Copper Falls 

Ontouagon 



Averages. 



10 

15,17,-^l 
oo 

18 
15, 16 



^^^^^^ {2^:25 

Vovay 27 

Mount Carmel ... 17, 24 



Spiceland 

Laconia 

Columbia City . 
Kuiglitstown 

"\Var8a-w 



Indianapolis . . . 
IS^ear La Porte . 

Keusaelaer 

Mcrom 



?7eTV Harmony. 

Harveysburg . . 
Koutland 



Averages. 

ILLINOIS. 



Chicago 

Near Chicago. 

Jivauston 

Marengo 

Charleston 

Mattoon 

Aurora 

Louisville 

Golconda 

J3elvidere 

Ottawa .' 

Decatur 

Paua 

Winnebago 

Wyanet 

TiskUwa 

Hennepin, (S) . 
Do....(0). 

Elmira 

Peoria 

SpriujTtield 

Dubois , 



27 
27 

t 17, 19, 
> 20, 27 
20 
25 
25 
24 

: 1,18, 
21, 23, 

[ 27 
21 
20, 27 



Gales burg . . 

Mancbester. 
Mt. SterHng 
Andalusia . . . 
Oquawka . . . 



24 
22 
22 
19 
27 
21,25,27 
4, 22 
21 
18, 22 
26 
25 
20, 21 
21 
19 
25 
17, 25 
25 
17 
16, 20 
25 
22, 25 
21 

C 20, 21, 
< 25, 26, 
I 27 







i . 

1 a 


6 




j 


1 2 


1 


rt 










1 >i 
I t 






i 






a 


0 
u 








1 3 










1 ■ 










j 


1 . 










1 




i-i 




^ £ 


Date. 




2 




1 Date. 




Date. 


5 5 


S 












^• 














5 
"x 


! 


"a 


Pi 

cS 




i 


g 


1 


2 
'S 


ean t 


• 






a 






i 
j 




1 






& 


Beg. 




Bcrj. 


Beq. 


Bi. 


! 


Beq. 




Beq. 

j 53 


Beq. 


Li. 


92 


i 8 


57 


73.1 


5. 55 


24 


87 


1 19 


08.2 


2. 04 


8(i 


2, 13, 14 


54 


68. 5 


10. 88 


11 


82 


20 


50 


66.1 


0. 13 






52 


69. 4 


9. 50 


2 




20 27 


48 


65.1 




L'd 




58 


79. 4 


0. 50 


24 


90 


' 27 


52 


73.7 


5. 00 


105 


31 


50 


74. 1 




23 


108 


31 


53 


68.2 




86 


1 13 29 


50 


61. 5 


2. 00 


2 


79 




47 


61. 1 


3. 41 


!)0 


5 0 7 


50 


69* 0 




3 4 


78 


11,19,31 


54 


62! 6 














72. 0 


5. 70 










69.0 


3. 02 


















? 

>100 
J 


30 


60 


79.0 


3. 07 


8 


100 


30 


56 


70.5 


1. 85 


93 


9 


61 


77. 9 


3. 20 


g 


94 


30 31 


59 


75.4 


2. 55 


90 


29 


61 


77. 7 


3. 04 


24 


94 


14, 21 


60 


75.2 


1. 55 
















( 20, 21, 








90 


8 


61 


78.3 


3.15 


24 


95 


< 26, 27, 


} 60 


73. 9 


1.55 
















(29, 30 


5 






95 




G6 


78. 1 


3. 80 


24 


92 


30 


60 


75.0 




96 


30 


58 


77! 2 


5! 56 


24 


94 


27 


52 


74.0 


2. 38 


98 


8 


61 


79.0 


1. 16 


24 


96 


30 


ff7 


67.3 


.1. 77 


1 90 


5 % 8, 


I 70 


79.8 


5. 65 












1. 40 


I 21, 30 














92 


30 


61 


77.4 


2.84 


24 


89 


21 


58 


72. 8 


2. 97 


98 


2, 7, 29 


62 


77.3 


5.23 


24 


96 


26 


56 


72.9 


1.83 


98 


7 


60 


79. 0 


5. 10 


24 


94 


13 


55 


73.5 


2. 80 


98 


8 


62 


83. 1 


1. 00 














> 93 


g 


66 


80. 5 


7. 00 


8 24 


92 


31 


63 


76. 5 


5 17 


96 




58 


72. 0 


3. 70 


7 23 24 






oO 


70. 6 


0. 00 


91 


2, 4 9 


60 


73. 2 


3. 50 
































78. 0 


3 64 










73. 6 


2. 58 
















100 




61 


•~s Q 

in n 


T 71 

0. <i 


24 


96 


i n on on 
iy,20,oU 


60 


75.0 


2. 07 


100 


7 


60 


7y. 0 




24 


98 


13, 19 


56 


74.1 




94 


2 


56 


75. 1 


4. 26 


24 


92 


13 


58 


7L1 


2.28 


90 


8 


53 


74. 2 


4. 66 


24 


92 


20 


48 


68. 6 


3.79 


94 


30 


63 


78.2 


4. 40 


1 


92 


13 


56 


72. 0 


4. 34 


92 


30 


60 


78. 8 


2. 38 


24 


90 


13 


58 


73.7 


3. 81 


95 


7 


57 


76. 2 


5. .50 


24 


92 


13 


51 


69. 9 


3. 31 


98 


4 


62 


80. 8 


6. 30 


20 


98 


30 


60 


75.7 


5. 10 


102 


9 


52 


80. 5 


1. 50 


4 


100 


15 


60 


82.8 


2. 50 


94 


30 


59 


75.2 


4. 40 


24 


95 


20, 27 


53 


69.7 


2. 61 


105 


0 


60 


a3.4 


1.90 


24 


99 


13 


55 


72.6 


2. 26 


98 


30 


61 


78.9 


1. 50 


1 


92 


13 


55 


72.6 


4.00 


94 


30 


62 


78.5 


3.50 


1, 24 


89 


13 


59 


73.0 


4.80 


95 


8 


57 


76. 1 


3. 74 


24 


93 


19 


51 


70.2 


3. 74 


105 


30 


52 


84. 9 


1. 91 














102 


7, 30 


58 


78.0 














102 


30 


52 


78.0 




1, 24 


94 


14 30 


50 


7L0 




105 


30 


54 


80.1 


0. 00 


1 


97 


14)20 


53 


74.1 


L25 


100 


7 


58 


80. 1 


0. 66 


5 


93 


13 


52 


71.0 


3. 15 


101 


30 


CI 


81.3 


0. 68 


24 


94 


13 


56 


74.0 


3. 26 


102 


1,8 


64 


81.7 




24 


95 


25, 26 


60 


74.7 




lOi 


30 


01 


79. 0 


2.'*12 


6, 24 


94 


59 


70.9 


3.23 


1 90 




61 


60.0 


1.10 


23, 24 


89 


13, 26 


58 


72.0 


3.70 


101 


7 


60 


79.7 


4.55 


1 


97 


30 


54 


73.3 


5. 22 


95 


7 


66 


82.8 


3. 50 


23 


89 


13 


55 


73.5 


5.00 


98 


30 


.54 


79.0 




24 


87 


20 


53 


■70.9 




103 1 


8 


v59 


80.6 1.2.70 


5, 24 


94 


13 


;55 


,73. 5 1 


4. 98 
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Meteorology of 1870— Coiitiuued. 



State and station. 



Illinois— Cont'd. 



Augusta 

Warsaw 



Averages . . 

WISCONSIN, 



17,19,20 
lfi,25,27 



Sturgeon Bay. . 
^^^anitowoQ — 

Hingham 

Milwaukee 

Geneva 



"Waupaca . 



Embarrass. . 
Kocky Eun . 

Madison 

Edgerton . . . 

Mosinee 

Baraboo 

Tunnel City 
Bayfield 



10,16,26 
26 
26 
26 
23 



18, 22 
23,26 
23, ^6 
18,22 
18 

3,19, 22 
3 
24 



Averages . 
MINIJESOTA. 



Beaver Bay.- 

Afton 

Minneapolis . 
Sibley ....... 

Keniska 

iitehfield.... 

Hew Ulni 

Madelia 

St. Paul 



Averages . 



IOWA. 



Clinton 

Waukon 

Dubuque . . ^ 

Monticello . . 

Bowen'a Prairie 

rt. Madison 

Gnttenberg 

Mt. Vernon 



Iowa City . 



Independence . 

Hear Indei^cud'ce 

Waterloo 

Kockford 

Iowa Falls 

Algona 

West Bend . . . 
Webster City. 
Boonesboro . . . 

Fontanelle 

Grant City . . . 
Lo<Tan 



Date. 



3 
19 
2G 
19,23,25 

522, 23, 
24, 25, 
26 

C 19, 22, 

S 23, 25, 
( 26 

;26 
20 

19,22,23 



Beg. 

95 
100 



87 
93 
92 
96 
96 

95 

92 
91 
91 
100 
93 
98 
93 
98 



94 
96 
00 
97 
89 
94 
100 
99 
95 



97 
93 
100 
101 

98 
105 
09 

.98 

Uoo 



98 
101 
92 



20 
26 
24 
15 
24 
-12 
15, 23 



97 
98 
100 
99 
100 
.104 
';96 



Date. 



as 



13 
7 
8 
30 
30 
1,6,7, 
8,13, 
14,15, 
28,29 
2, 8, 31 
29 
7 
8 
7 

2,7 
4 

3, 29 



10 
7 
29 

8 

28 
6 

C, 30 
G 
7 



12 
7 

30 
7 

6, 7, 12 
30 
30 
8, 12 



Derf. 
69 
62 



6 
6 
7 
7 
7 
G 
7,8 



59 



79.5 
79.4 



79.3 



71.4 
70. C 
71.9 
72.4 
74.1 



70.5 
77.5 
73.8 
77.2 
69.3 
76.2 
69.9 
69.7 



In. 
2. 01 
1. 38 



2. 85 



5. 30 
4. 20 



a 53 
7. 00 
5. 25 
6. go 

16. 32 
3. 03 

10. 30 



78.7 



64.5 
72.9 
72.9 
73.1 
60.4 
73.7 
75.5 
77.9 
73.7 



72.5 



77.9 



77.9 
78.3 
74.8 
82.0 
74.1 
75.8 

78.3 



77.9 
78.4 
77.2 



75.0 
75.7 
76. C 
77.9 
70. 4 
80.5 
J5.8 



4. 64 
3.23 



3.18 
6. 23 
3. 85 
1.74 
3. 30 
2.50 

2. 44 

3. 05 
3. 13 



3. 27 



3. 00 



Date. 



4 

4,17 
24 
24 
24 

1, 4, 18 

18 
24 
24 
24 
4, 18 
4 

24 
15 



1.83 
5.25 
5.00 
1.60 



1. 85 



6. 60 
1. 20 



1.07 
3. 06 
2.56 
2.12 
7. 00 



5, 23 
22 
24 

2, 5, 24 



24 
4, 5, 24 
18, 24 
5, 23 
22 
18 



I, 5, 24 
5 

18,22 
2, 23, 31 



3 



Deg. 

88 
97 



Date. 



26 
20 
15, 27 
27 
20 

19 

20 
13, 20 
20 
20 
20 
13, 26 
19,20 
20 



90 
100 

95 
90 



94 



20 
12 
19 
13, 19 



14,26,30 



20 
20 

12, 20 

13, 26 
20 
20 

20 



19, 20 

19 
19,25 
20 
26 
19 
20 



19, 26 
19 
19 
■19 



Deg. 
53 
54 



55 
52 
54 
49 
53 



46 
53 
56 
50 
35 
54 
48 
50 



46 



43 
46 
44 

50 



56 



51 

.50 
50 
52 
43 
49 

50 



51 

52 
50 
46 
40 
43 
44 



42 
47 
47 
.42 
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State and station. 



lowAT-Cont'd. 



"Woodbine . . 
West Union. 



Averages . 

KAJfSAS. 



Averages . 



Oiijalia Agency . 

I)e Soto 

Bollevue 

Nebraska City . . 
Newcastle . . 



Monterey 

CUico 

Watsonvillo . 

Calito 

Yisalia 



Date. 



Averages 

MISSOURI. 

St. Louis 

AUenton 

Hematite 

Hannibal 

EoUa 

Jefferson City 

i^iansas City 

Harrisonville 

St. Joseph 

Oregon 

Corning 



2,25,27 
27 
21 
22 
22 
17 

17, 20, 24 
4 



Atchison 

"Williamstown ... 

Leavenworth 

Olathe 

Paola - . - 

Baxter Springs... 

Lawrence . , . . 

Williamsburg 

Holton 

State Agr'l Coll.. 
Council Grovo . . . 
Douglass 



Averages , . . 

UTAn. 

t>alt Lake City . . 
Coalville .... 



Averages 

Decy? Lodge City . 



15, 22, 24 



20, 26 



17 
17 
17 
1,5 
17 
17 
24 
14, 15 
13, 14, i: 
24 



20 



2G 
15 
14. 19, 2i 



2,3 
3 
1,2 
3,4 



11, 28, 29 



a 



Deg. 
102 

98 



94 
100 
100 
95 
97 
98 
96 
100 



100 
102 
100 
99 
99 
99 
106 
102 
100 
99 



96 
98 
102 



90 
116 



106 
108 



Date 



7,9 
7 

6, 7,9 



7 
7 

7,8 
7,8 
7 
7 
6 
10 
7 



6, 29 



0,7 
7 

29 



16, 17 
10 



Beg. 
56 
GO 



57 



59 



48 



Deg. 
77.6 
77,3 



77.4 



76.8 
77.6 
80.4 
79.5 
79.8 
80.0 
79.8 
80.7 



80.3 



81.8 



79.8 
79.6 
80.6 
84.9 
80.3 
77.4 
84.4 
84.9 
82.7 



iO.Q 



82.1 
79,3 
79.8 



76.0 
72.5 



64.4 
86.7 
67.0 
78.0 
85.4 



76.3 



G7.0 



In. 
4. 31 
6. 80 



1.81 
3. 67 
4. 41 
6. 00 
3. 99 



3,75 
2.09 



0. 76 



3.31 



2. 05 



3,12 
6. 55 
3. 10 
3. 00 
5.58 



1.00 
2.98 
1, 90 



3. 25 



2.00 
2.63 
0. 00 



2. 32 



0.00 
0. 00 
0.00 
0. 00 
0. 00 



0. 00 



0. 28 



Date. 



24 
6 
11 
5, 23 
6, 24 
5 
6 

i 5,6 
5 
2,5 



5 

1,2 

5 
3 
3,5 



4 

3, 4, 9 



Deg. 
94 
94 



101 
95 
99 
100 
101 
100 
98 
99 
102 
99 
102 
104 



93 
94 
91 
96 
100 



90 
116 

85 
108 
105 



Date. 



14 
30 
30 
13 
29 

13, 30 
13 

13,14 
13 
19 
19 



13, 19 
13, 19 
12, 13, 19 
13 
13 
25 
13 
19 
19 
19 
19 
19 



19 
12, ID 
19 
19 
19 



Deg. 
43 
50 



61 
53 
59 
54 
63 
60 
54 
56 
54 
50 
49 



53 
54 
54 
53 
55 
64 
53 
51 
52 
52 
52 
53 



50 
49 
50 
48 
50 



51 
"42 



51 
60 
56 
50 
64 



33 
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JULY. 


AUGUST. 






53 
















ri 


© 








0 




t-i 














3 












Ph 


















State and station. 




a 




lo 


a 






a 




a 


cS 
u 






Date. 




Date. 




0 

a 




Date. 


n t 
uro, 


Date. 




0 

Pi 

a 


























<D 








a 




1 


a 


.9 




a 

H 




1 

-a 
.9 


a 


«5 
.9 












IrH 


M 




CS 


- - . 






« 

Ph 


COLOKADO. 






























l>eg. 




De<f. 


Deg. 


In. 




Beg. 




Dcg. 


Deg. 


In. 


18 


98 


C 


53 


74.2 


0. 51 




97 


11 


45 


64. 8 


0.12 


WABIIINQTON. 


























Port Angeles 


5 


88 


18 


54 


62.4 


0. 84 


G 


75 


( 20, 21, 
\ 23, 25 


\ 54 


00.2 


3. 40 




G 


104 


15 


56 


74.0 




11,16,17 


94 


8, 10 


52 


67.3 




Cathlamet 


4 


103 


24 


50 


63.7 




5 


99 


25 


48 


66.1 


















OKEGOX. 


























Portland 


4 


102 


14 


55 


73.3 


0.20 


6,8 


97 


22, 23 


57 


72.2 


0.20 


Eola 


5,6 


93 


15 


46 


70.8 


0.00 


5,6 


92 


24 


49 


69.0 


0. 08 


Astoria 


5 


91 


C 14, 17, 
I 29^ 31* 


5 55 


63.5 


0. 74 


7 


91 


23 


55 


63.6 


1.95 












69. 2 


0. 47 










Do. 3 


0. 74 








SEPTEMl 


3ER. 








OCTOB 


ER. 






MAINE. 




























19 


84 


28, 29 


43 


60.6 


4. 00 


3 


80 


27 


17 


47.0 


G. 60 


Orono 




78 


21, 28 






2.23 


2, 10, 11 


69 




21 




Oi Oo 




1,4 


82 


21 


40 


6l!o 




2 


73 


27 


23 


50! 7 




WiUiamsburfr 






2 


68 


27 


20 


45.9 


6.90 


West Waterville. 


1 


85 


29 


43 


62.2 


1. 37 


25 


78 


27 


27 


50.3 


5. 36 




1, 4 


79 


13 


45 


60.6 


1. 33 


2 


69 


27 


26 


49.8 


6.39 




15 


84 


13 


36 


60.5 


1. 27 


2 


76 


27 


20 


49. 4 


5.55 




15 


85 


21,27 


40 


60.6 


1.23 


2 


74 


27 


22 


48.5 


3.25 




1 22 


82 


12 


44 


61. 4 


1. 31 


2' 


72 


27 


22 


49. 1 


4. 35 




' 1 


84 


29, 30 


49 


63! 4 


0! 90 


17 


73 


27 


24 


50! 9 


7! 20 


Averages 










60.9 


1. 71 










48.9 


5. 68 






















NEW HAMPSHIRE. 


























Stratford 


2 


8G 


12 


35 


57.9 


1. 45 


2, 16 


70 


27 


20 


45.5 


4. 47 


Whitelield 


2 


82 


8, 12, 29 


37 


57.6 


0.50 


16 


72 


27 


16 


46.2 


3. 70 




1 


85 


27,^ 


34 


59.1 


1. 15 


16,25 


71 


27 


10 


47.4 


5. 59 


Contoocookville. . 


1 


88 


11,12 


46 


62.8 




16 


75 


27 


19 


49.8 




Goffstown Center 


], 2 


90 


C7,ll, 
) 12, 30 


^ AO 


64. 2 


1. 71 


10 


79 


27 


24 


52. 5 


3. 89 


Averages 










60. 3 


1. 20 










48. 3 


4. 41 




















VER3I0NT. 


























Lunenburjj 


4 


80 


12 


38 


60. 4 


3. 00 


12 


79 


27 


17 


46. 7 


3. 00 


iforth Craitsbury 


2 


83 


12 


30 


55.0 


2. 28 


12 


07 


19 


27 


44.4 


5. 67 


^N'owport 

East Bethel 


2 


85 


12 


36 


58.9 


2. 66 


2, 16 


70 


27 


22 


47.2 


5. 50 


1,2 


85 


12, 13 


35 


60.3 


2. 12 


12, 16 


71 


27 


20 


48.7 


4. 68 


AV'oodstock 


1,2 


84 


13 


37 


57.0 


4! 93 


2, 16 


68 


27 


18 


45. 4 


3. 80 


JS'^ear St. Albans . . 


o 


79 


28 


40 


59. 1 


3. 10 


16 


70 


27 


24 


48.0 


5. 50 


"VVest Obarlotto . . 


1 


88 


12 


42 


64.7 


.3.63 


12 


74 


27 


28 


52.1 


.5. 64 




2 


84 


6,29 


46 


62.9 


3. 76 


2 


69 


27 


25 


49.1 


5. 25 


Castleton 


1,2 


83 


12 


38 


GO. 4 


2. 01 


16 


72 


27 


25 


49.7 


3. 35 


Averages 










59.9 


3. 05 










47.9 


4. 73 


MASSACHUSETTS. 




















V 








1 


87 


12 


44 


63.0 


L25 




74 


30 


30 


54.3 


8.25 


Topsfiold 


1,4 


81 


13 


40 


60.9 


0. 65 
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State and station. 



Date. 



13 O 



Date. 



p4 



Date. 



Mass Cont'd. 

Lawrence 

Georgetown 

Milton 

Cambridge 

North BiTlerica . . 

West Newton 

New Bedford 

Worcester 

Mendon 

Lunenbnrg 

Amherst 

Richmond 

Williama College . 
Hinsdale 



Averages 



RHODE ISLAND. 

Newport 



CONNECTICUT. 



Colt^mbia 

Middle town.. 
Sonthington . 
Colebrook — 
Brookfleld ... 



Averages. .. 

NEVr YORK. 

Moriches 

South Hartford . 

Caldwell 

Garrison's 



Throg's Neck 

White Plains . . . . 

Cooper tlnion 

Flatbush 

Brooklyn 

Grlasco 

Newbnrg 

Minaville . 

Cooperstown 

Gonvemenr 

North Hammond. 

Honseville 

TJtica 

South Trenton . . . 

Cazenovia 

Oneida 

Depauville 

Oswego 

Palei-mo 

North "Volney 

Waterburg 

Nichols 

Newark Valley . . 

Himrods 

Kochester 

Little Genesee . . . 
Suspens'n Bridge. 

Lockport 

Buffalo 



Averages... 

42 A 



1 

1 

23 
3 

24 

3 
2.5 
2o 
24,25 

3 

3, 4, 24 
1 



Deg. 



93 



Deg. 



In. 



12, 13 
19, 28 
12, 13 
12 



13 
13,20 
12 
13 



13 
12 

11, 12 
i2 

12, 13 



12,22 
20 
12 

12,13,19 
< 11, 12, 
1 13, 14 
12 
12 
12 
12 
12 

13,19,20 
12 
12 
12 

10,11 
11 
12 
13 
12 
12 
28 
13 
32 
13 

11, 13 
20 
13 
20 
20 
22 
20 
20 

12,19 



63.6 
65.3 
63.9 
66.3 



1. 79 



61.0 

62.5 
63.8 
62.3 



1.40 

1. 60 

2. 41 
1. 75 



60.6 
60.9 



2. 24 



1 
17 
16 

1 

16 
1 
1 
1 
1 
1 
2 

15, 16 
2, 16, 25 



Beg. 

71 
71 
79 
76 
74 
82 
78 
72 
72 
74 
72 
70 
70 



62.8 



1.60 



66.2 
64.5 
64.5 
62.3 
64.6 



1. 05 
0.96 
1. 16 
1.55 
4.50 



1 

2,5 
1 

16 
4 



64.4 



1. 84 



60.3 
66.8 
63.0 
63.8 



G3.9 
68.9 
65.9 
67.7 
63.6 
68.2 
65.6 
01.0 
58.7 
68.8 
61.1 
62.8 
61.6 
61.1 
60.5 
62.7 
61.4 
61.9 
63.6 
60.2 
62.3 
61.4 
62.9 
64. "2 
60.4 
64.1 
63.8 
64.7 



2.65 
2.15 
5.35 
2.55 



2.38 
1.29 

1. 70 
2.34 
1.65 

2. 40 
2.76 
4. 10 
3. 13 
4. 08 
3.10 
1. 18 



1 

16 
2, 16 
4 



7.20 
4.57 

2. 28 

3. 75 



2. 20 
3. 19 
5. 01 

3. 54 
3. 85 
3. 75 
3.92 



1 

1,2 
1,3 
2, 16 
16, 17 

2 
o 

2, 16 
16 
17 
16 
17 
o 

16 
2 
16 
12 
16 
16 
16 



63.5 



3. 19 



27 
24, 27 
30 
27 
24 
30 
27 
27 
30 
27 
27 
27 
27 



Deg. 

26 
30 
30 
29 
25 
29 
29 
28 
26 
2« 
26 
26 
24 



28 
25 
30 
24 
32 



30 
25 
19 

28 

37 

31 
36 



27 



37 



2r 

30 
30 
30 
27 
26, 30 
30 
30 
30 



34 
27 
23 
22 
32 
26 
28 
24 
27 



19,30 
30 
30 
30 
30 
30 
30 
30 



32 
27 
29 
21 
23 

28 



30 
30 
19, 30 
19 



25 
36 
34 
31 
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State and station. 



NEW JEESEY. 



Paterson 

ITewark 

South Oraoge.. 

Trenton 

Rio Grande — 
IMporestown . . . 
NewG-ennantown 
Ileadington ... 
Haddonfleld . . 

Greenwich 

Vineland 



3 
25 
25 
1, 24, 25 
1 
2 
25 
14 
, 2, 25 

3, 25 

1 



Averages. . . 

PEN:5?SyLVANIA. 



Nyces 

Hamlinton 

Dyberry 

Fallsington 

Philadelphia 

Germantown, (M) . 

Do (T) . 

Horsham 

Plymouth Meet'g 

White Hall 

Factoryville 

Keadius 

Westchester 

Parkersvillo 

Tamaqua 

Catawissa 

Ephrata 



Mount Joy 

Carlisle 

fountain Dale . . 

Tioga 

Lewisbnrg 

Grampian Hills . 

Johnstown 

ITranklin 

Pittsburg 

Greeneastle 

Counellsville 

BrownsvUle 

Newcastle 

Beaver 

Cauonsburg 



Averages. 



Milfo^rd . 
Dover . . 



Averages.. 

MARYLAND. 

Woodlawn , . 

raliston 

Annapolis 

Mt. St. Mary's. 

Averages. - 



SEPTEMBER. 



Date. 



1,25 
25 
2,3 
24 
8 
8 
8 
8,9 
25 
9 
9 
8,9 
7 
8 



2,24, 25 
14 
2,25 
25 



Bp 



Beg. 
90 
83 
86 
84 
90 
86 
87 
84 
82 

79 

85 



86 



Date. 



12 
13 

20, 22 
12 
20 

12,13 
13 
13 

12, 15 
C 12, 13, 
I 20; 21 
12 



11,30 
11, 21 
20 
13 
12 
12 
12, 20 
12, 20 
12, 20 
12 
12, 20 
12 
20 
12, 13 
20 
12 

S 13, 14, 
\ 15, 20 



12, 13 
12 
12 
13 

20 
20 

20, 21, 2-: 
21 
20 
20 
22 
22 
20, 21 
21 



20 
13, 14 



1^ 

.a 



47 
47 
44 
50 
45 
52 
46 
42 
51 

^ 52 

49 



Beg. 
66.3 
65.3 
65.3 
70.3 
68.6 
66.8 
65.8 
64.8 
65.7 

66.5 

67.3 



6.6 



60.0 
63.0 
60.4 
71.0 
70.1 
68.7 
68.7 
66.4 
66.2 
67.1 
61.1 
67.6 
66.5 
67.8 
61.5 
62.5 

67.2 



66.3 
65.7 
63.3 
63.1 
60.4 
63.0 
64.1 
66.9 
69.2 
67.4 
71.0 
66.2 
65.3 
65.6 



65.6 



66.9 
68.3 



67.6 



66.6 
68.2 
71.2 
65.6 

67. a 



In. 
2.77 
2. 80 
3w07 
1. 34 
2. 88 
1.28 
2.08 



1. 92 
2. 33 
2. 83 



2. 33 



1. 20 
1. 47 
1.31 
1. 50 
1.60 



1. 97 
2. 92 

2. 19 



2. 45 
2. 38 
3. 24 
2. 12 
2. 30 



4. 48 



6. 00 

5. 58 
4. 40 
2. 57 
2. 78 
2.82 
2. 02 
1. 10 

6. 00 



1. 90 
2.' 04 



4. 10 
3.80 



3. 56 
4. 20 
1. 96 
6. 61 

4.08 



Date. 



9, 16 
16 



1 
1 

12 
1 
1 
1 
1 

12 
1 
1 
1 
1 

9,1G 



17 
1,16 
1, 25 
2 
25 
24 
17 
16, 24 
16, 27 



10 
15, 17, 27 
16, 17, 25 
27 
16, 24 



a 

CI . 



B^.g. 
77 
76 
78 
80 
79 
76 
77 
76 
77 

78 

81 



Date. 



27, 30 
27 
27 
27 
23 
30 
27 
30 
30 

19 

10, 30 



27, 30 
27 
19 
30 
30 
30 
30 
30 
30 

19, 30 
24 

23, 29 
23 

27, 30 

19 
19, 23 
21 
19, 30 
23 
19 
19 
19 
23, 31 



19 

14, 22, 24 
19 
19, 23 
19 



19 
19, 31 



19, 30 
19 
21 
]9 



Beg. 
32 
32 
30 
37 
40 
34 
33 
30 
35 

38 

36 



25 
29 



37 
39 
38 
36 
36 
35 
29 
22 
37 
37 
41 
24 
3 



37 
38 
40 
24 
32 
26 
33 
31 
37 



32 
40 
27 
35 
30 



39 
41 



36 
43 
41 

39 
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State and statiou. 



Dato. 



DJST.Oli'COLUilBIA. 

\Taslujjgton ..... 

Johiisoutowa I 4 

Hampton ; u,25 

Surry 0. H : 3,4,25,06 

Comora *i 

Vienna ; v 

.T?iedmoDt ; -n^ 

Piedmont Station \ 25 

Staunton i J), 7 

Xexmeton ;• l 

T/yncnburff i S2G 

Near WytlievUIo. | 7 

Averages 

WESTVlUGCilA. 



KQiQney . 
"Western.. 



NOETU CAROLINA. 



Goldfiboro... 
"Wairenton. , 

Oxford 

Baleigh 

Albemarle . . 



SUtesvillc 

Aslievi^Je, (A) 



Averages. . 



bOUTU CAKOLINA, 

Blufftou 

Ciowdeysvillc . , - . 
Aikeu , . 



3,18,25 



Avcrag 



Berno 

Sfc, Mary'i: 
Penfield. 
Atlanta.. 



AveragoB. . 

AliAJJAMA. 

llockvillo 



Carlowville . — 
Greene Springs . 

Coatopa , — 

Fisb Itivcr ...... 

Avmgca... 



3.25 
8 



2C 
20 
25, 20 
4 



26 
27 
1,U 



a 



Bute, i Z § 

if 



83 



ni 
78 



14 I 51 



Vi 

10 

12 
21 
11 
i:j 
20,2'J 
20 
13 
20,21 
20,31 



20 
20,21 



10,12 
13, 20,2'J 
12,20 
7,20 



21, 2e [ 70 
24,2.-1 ! iV,i 



5 

3,5,6 
e,2G 



30 i C4 
10 69 
20, 22, 24i 02 



Beg. 
C8.8 



71.0 
7J.7 
73.1 
71. 3 
69.7 
67.2 
66.9 
64.3 
66. 8 
69.8 
64.2 



1.05 I 

3.70 I 

1.68 
1.25 
2.20 
10.40 
9.5d 
11.24 
15. 8B 
9,25 
1.30 



68.7 



69.9 
04.9 



7a 3 

69.3 



68.5 
70.4 



64.4 
63. 4 



68.9 



77.8 
73,1 



13 

24 I 

30 ; 



75.4 



72.4 
77,0 
71.0 



7.3.8 



76.5 

75.2 
74.0 
74.6 



75. 1 



In. 
1.73 1 



6.14 



2.85 
1.60 
1.35 



1. 14 



2.50 i 



2.28 ! 



2.05 
0.83 



4.04 1. 



5.00 
a 25 



3.43 

2.97 
0.40 
2.70 



2. 37 





5 




c: 
S 

S 


6 






0 , 
a ^ 


Date. 




S 
3 






a 












"y, 




















M 


1 

I 


Derf 








In, 


: 


79 


19 


44 


59. 5 


3.90 

~ 


! 1 


80 


21 


42 


61.9 


2.55 


i 1 


82 


f 10, 14. 
\ 10, ).9 




62.3 


2. 125 


11 


90 


13 


39 


63.2 


2. 73 


i 




21 


47 


62.7 


3.09 


10 


71 


19 


43 


37.0 


5. 00 


J) 


79 


21 


38 


57, 


2.00 


25 




19 


34 


56.0 


2.10 


28 


73 


21. 


39. 


55.0 


2. 13 


■ 28 


78 


21 22 


34 


.'54.8 


2.87 


28 


76 


'21 


41 


60. r> 


3.50 


; 27 


71 


9,22,23 


34 


C'1.3 


2.80 










OS. 7 


3.82 












27 


75 


19,23 




53.0 














90 


22 


40 


68. 0 


4. 00 


1 


76 


21 


48 


62.7 


2.10 


3, 20, 23 


78 


23 


43 


60.9 


3. SO 


28 


85 


C14,17, 


\ 38 


60.9 


2.80 


2G, 27, 29 


74 




32 


Svi. 3 


a 13 


27 


74 


21 


33 


5.1. 3 


2.00 


I 29 


70 


21 


32 


55. 1 




1 








59 7 


2. 54 


; 

i 1^ 


30 


21,22 


50 


7i.« 


8.40 


1 28,29 


80 


21 


49 


65.3 


4.40 


i 








68 4 


6.40 




79 


21 


■17 


66. 1 


— 
5. 05 


3,31 


SI 


21 


50 


70. 2 




29 


82 


21 


42 


6-1.7 


2.77 




nix 


13 


4G 


61. 5 


V. k\t 










65. 6 


2. 64 










^27,28, 
> 29,30 
19 




21 


40 


C4.2 


1,38 


84 


21 


47 


66.9 


0.57 


19 


82 


21 


\ 41 


64. S 


aso 


39 


86' 


21 


1 39 


65.0 


1.80 


3 


80 








0.33 














1 


65.2 


0.83 
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J5t;ito and atatiou. 



SErXEMBER. 



Dcite. 



Date. 



^ o 



Date. 



a 



Date. 



■ FLOKIDA. 

Near Port Orange 
Saint Au<rustine . 

JackHon-viJle 

Pilaika 

Ocala 

Oraiifje Grove 

Newport 

Chattahoochee . . . 



3 

1,3 
1.2 
3 

5, 19 
2,3,4,5, G 
5 
10 



I)eg. 
86 
90 
93 
96 
96 
90 
89 
90 



23 
21, 22 
' 22 
19 
20 
24,27 
19, 21, 2i 
20 



68 
70 
71 
68 
68 
74 
68 
69 



Peg- 
77.6 

7a 4 

77.2 
79.4 
81.0 
80.7 
76.0 
79.0 



In. 

11.88 
7. 00 
9.35 

11. 04 



3 

5, 12 



Deg. 
84 
88 
87 
90 



5d 
54 
52 
52 



6. 57 
7.02 
2.91 



84 



21 
14,22 



57 
48 



Averages. 



78.7 



7.97 



TEXAS. 



Clarksville 

Gilmer 

Palestiuo 

Oakland 

BluQ Branch, (W) 

Do (O)- 

Bluff 

Clinton 

Austin 

fcJan Antonio . . 



7, 19 


87 


22 


98 


4 


98 


4 


94 


17 


94 


3, 4,5 


94 


3,4 


05 


4 


94 


3.4 


100 



A^'erage^. 



79.0 
78.8 



1.62 



29 
28 
1 
28 
1, 2, 24 
28 
30 



81.4 
77.4 
79.2 
81.0 
79.1 
78.3 
80.8 



0.65 

0. 70 

1. 00 

0. 63 

1. 45 
1.67 
3.90 



27,29 
2,4 
3 

3,5,11,2" 
4 



50 
43 
48 
54 
44 



15 
2, 4 
5,27 



88 
88 
86 
90 I 



48 
47 
47 
43 



79. i 



1. 45 



N«5W Orleans . . 
Kear Cheneyvillo. 
Sbrev^port 



inssissn'Pi. 

Columbus 

Enterprise — 



Philadelphia 

Grenada 

ITear Brookhaven 
Holly Springs. .. 



7,25 
7, 11, 14 
5, 7,8 



26 
5.6 



Averages. 



AUlwVXSxVS. 

Hflena 

Mineral Springs.. 
rayetteviJle 



TENNESSEE 



Elizabethton 

Lookout Mount'u 

McMinnviJle 

Austin 

Clarksville 

Trenton, r 

La Grange 



Averages. 



6 

5, 6,7 



30 
29 
28, 30 



21,30 
8,11, 
12, 20, 
28, 30 
C 24, 25, 
i 29,30 
24 
24 



77.0 
79.7 
78.1 



1 
10 
6, 8,26 

8 

6,7 
7 
7 



20, 21, 22 
21 
19, 24 
4, 30 
19 
29 
19 



74.4 


2.04 


75.6 


3.20 


74.7 


2.40 


73.5 


4.25 


72.8 


3. 90 


71. 0 


2.90 


73.7 


3. 11 


7a 6 




74.1 


4. 19 






69.2 


2. 10 


70.3 




64.3 




70.5 


3.52 


69.9 


3.35 


73.3 


1. 70 


74.4 


1. 90 


70.3 


2. 51 



28, 29 

3, 18, 23 
23 
3 



21 22 
'i'l.'io 



49 
44' 



40 64. 4 



13,21 
20 
23 



29 
23 
27, 28 



27 
29 
27 
1,3,6,7,28 
27 
27 

26, 27, 21 



21, 31 
21 
20 



21 
20 
21 
14 
22 
13,21 
20, 21 



38 
30 

39" I 64.0 



42 (i;J.7 
40 62.2 
37 61.8 



32 
42 
37 
36 
42 
41 
44 
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State anil station. 



KENTUCKY. 



Pine Grove 

Danville 

Shelby City 

Near liouisville. 



Averages - 

OHIO. 



Salem 

Stenbenville 

Painesville 

MUnersville . . .. . 

Cleveland 

Wooster 

Pennsville 

GaUipolis 

Adams' Mills 

Oberlin 

Kelley 'a Island. . 



Carson 

Kortb Fairfield. 

Gambier 

Weaterville 

"WUliamaport 

North Bass Island 

Marion 

Hillsboro 

Bowling Green . . . 

Kenton 

Bellefontaiuo 

Urbana 

Springfield 

Bethel 

Carthagena 

Jacksonburg 

Mt. Auburn Inst . j 
Cincinnati, (H) . . 

Do... (D.. 
College Hill... - . 



SKrTK:Ml}EK. 



Date. 



Date. 



Deg. 
8(1 
90 

sr. 

92 



. 8 
8,9 

8 

8.. 
8 
8 

I, 7, 8 
1 
1 
1 

8 

IG, 2^1 
8,9 



Averages. 



Detroit . 



McHiroe City 

Ann Arbor 

Alpena 

State Agr'l (JoU . . 

Litchfield 

Cold Water 

Gr'd Kapids, (H) . 

Do (S). 

^^^o^thport 

Otsego 

Copper FiilLs 

Ontonagon 



1 

8 
8 
8 
9 
8 
8 
8 

7,8 
7,8 
7,8 
8 
8 
7 
8 



20 
20, 21 
12 
19 
20 
22 
12 
21 
22 
13 

11, 12, 20 
20 
12 
5, 11, 12 
21,22 
20 



Averages 



7 
G,7 
7 
21 



Aurora . 
Yevay . . 



82 
100 
76 
78 



20 I ,^)8 

6,20,21 i 62 

20 ! ri(J 

5,20,21 i 51 

i 



3,4 
12,20 
12 
J9 

29 
3 

5,21 
21 
5 
12 
18 
12 
12 
21 
19,20 



4, 13, t 
20,21 S 
4,11, t 
12,20 S 
5, 12 
3,11,16,17 
12, 19 
12 
12 
12 
19 
2, 3 
20 
2 

26, 27, 28 



5, 20, 21 
^0 



Deg. 
69.7 
72.8 
70.4 
72.0 



71.2 



65.8 
68.8 
65.4 
66. 8 
64.7 
69.7 
66.9 
70.3 
67.7 
65.6 
70.5 
64.7 
68.3 
69.0 
64. 8 
68.5 



70.4 
66.3 
67.8 
69.7 
71.9 
68.0 
69.0 



68.5 
70.8 
71. 4 
72.0 
72.0 
72.6 
72.6 



In. 
3.61 
3.50 
3. 35 
2. 38 



3. 21 



68.7 



67.3 

71.2 

64.8 
61. 9 
63.7 
64.9 
65.4 
67. 6 
63.0 
62.7 
67.6 
57.4 
61.7 



2. 75 
2.73 
4. 56 
3.00 
4. 76 



0. 65 
1.43 
;.73 
2.55 
1.50 

1. 83 
2.40 

1. 42 

2. 74 
1.37 



1.53 

1. 10 
0. 69 

2. 85 
7. 65 
1.50 
Q. 47 

0. 50 
1.50 

1. 80 
1.39 
0. 49 
0. 30 
0. 70 
0. 15 



1.93 



1. 71 

2.26 

2. 42 
2. 97 
2. 85 
4. 20 
1.81 



3. 10 
2. 75 



7 o 
71.4 



0.42 
1.20 



1, 16 
1 

27 



27 

16, 17, 27 
27 

16, 27 
16,24 
27,28 
27 
27 
16 
16 
16 
16 
24 
27 
27 
10, 28 
16 
16 
27 
16 
3 
16 
27 



27 



16, 24, 2' 
1,2 



^c3 



Date. 



Beg. 

76 21,22,31 

79 I 

76 i 14,21 
«1 I 22 



19, 31 
19 

19, 21, 31 
10, 19, 22 

18,22 
19 
22 
21 
14 

18, 31 
18 
19 
31 

18,31 
23 
31 
23 
31 
29 
31 

29, 31 

30, 31 
31 

29,31 



31 



31 
31 
31 
31 

19, 20, 31 



Deg. 
38 



56.8 
62.9 
58.0 
59.8 

59.4 



52.5 
55.1 
53.9 

"si's" 

54.6 

58.8 

58.0 

55.3 

53.1 

57.8 

55.7 

55.6 

55.6 

52.7 

54.8 

57.7 

57.3 

53.0 

55.2 

56. 

51.8 

53.^ 

54.9 



In. 
2.24 
1.48 
2. 48 
3. 89 

2. 52 



2.35 
1.90 
9. 13 
3. 80 
5. 36 

"i."20 

"2.37 
3. 35 
3. 13 
4. 64 

2. 90 

3. 45 
2.70 

2. 77 

3. 95 
3.59 
2.84 
2.3Q 

4. 85 
4. 70 

3. 86 

4. 00 



37 



54.4 



7R I 



80 



211 
1, 26, 29 



38 
34 



57.7 
58.8 
58. 1 
59.0 
60.1 

55.7 



52.2 
51. 8 



0 

52.6 
51.4 



42.7 
48.9 



57.3 
58.1 



1.38 



3. 30 
2. 67 

2. 77 
3.23 

3. 69 

3. 44 



3. 53 
4.20 



5. 98 

4. 75 

5. 07 
4. 84 
8. 00 



2. 80 



3. 57 
2.43 
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State and station. 



SEPTEMBER. 



IXDIANA— Cont'd. 

Mount Carmel - -. 

Spiceland 

Laconia , 

Columbia City. . . 

Knightstown .. 

Warsaw 

Indianapolis , . . 
Near La Porte. 

Rensselaer 

Annapolis 

Merom 



Date. 



"New Harmony. 
Harveysburg . . 

Averages.. 



Chicago 

U"ear Chicag 
Evanaton . . . 

Marengo 

Charleston . . 

Mattoon 

Aurora 



Louisville. 



Golconda 

33elvidere 

Ottawa 

Decatur 

Pana 

Winnebago . . . 

Eochelle 

Wyanet 

Hennepin, (S). 
Do. ..(0).... 

Peoria 

Havana 

Waterloo 

Dubois 

Galesburg , 

Manchester 

Mount Sterling 

Andalusia 

Oquawka 

Augusta 

Warsaw 



7,8 
7 



Date. 



Deg. 
91 
94 
87 



12, 19 
12 
21 



Deg. 

58 
54 
57 



70.8 
69.1 
70. 1 



^1 



In. 
2.20 
2.05 
2. 33 



1. 37 



Date. 



7,8 
8 

8, 29 
7 

7,8 
7,8 
7,8 



7,8 



Averages . 



Sturgeon Bay. 



Manitowoc. . 
Hingham . . . 
Milwaukee . 
Geneva 



Waupaca . 



7 
7 

21 22 
8 



7 

6,7 



) 4, 19, 
I 25, 26 
30 
28 



19 



12, 19 
19 
19 



29 
19 
4 

4, 19 
19 

3 

19,25 
19 



: 2,3,11 
17, 18, 

!26 

20 



> 60 



68.0 
68.1 
69.3 



70.7 

70.5 
67.0 



69.8 



70.3 
65.8 
67.0 
64.7 
68.2 
69.7 
66.3 



69.2 



72.8 
65. 7 
69. 1 
68.7 
68.9 
65.2 



67. S 



12, 13, 
19,20 



68.3 
70.3 
67.0 



72.3 
66.7 
69.8 
69.1 
68.1 
68.6 
67.8 
67.9 



68.3 



64.0 
63.3 



1. 09 
2.75 
2.10 



0. 58 

2.00 
4. 30 



1.87 



2.82 



3.34 
5.36 
0.66 
1.44 
3.63 



1.30 



1.60 
4. 06 
3. 63 
2.60 
3.55 
3. 92 



9 

16,25 
27 
17 
3, 16, 
24, 



(25 



27 
27 
24 
9 
27 

16, 27 

20 



Deg. 

74 
76 
82 
78 

i" 

73 
74 
76 



Date. 



6.1 



3. 10 
3. 56 
3. 36 



2. 32 

3. 96 
2. 61 

4. 37 



3,24 
24 
23 
1 

15, 16, 27 

27 
15, 23, 24 



6.55 
5. 78 
4.12 



3. 51 



64.1 
65.1 



2. 10 
3. 11 



24 
15 
27 
27 
1,24 
2, 15 
24 
15 
24 
15 
15 
27 
27 

15, 24 
12 

14, 15 
15, 23,24 
15 
15 
15 



82 



1,24 
1 

24 
2 24 



1^ 

a 



Deg. 
38 
33 
39 
37 

31 

35 
33 
36 
30 
28 

33 

33 



34 



31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
21 
31 
31 
31 
22,31 
31 
31 
31 



27 
34 
34 
30 
26 
26 
23 
29 
30 
31 
30 
33 
37 
31 
30 
32 
31 
35 
30 
35 



Deg. 
57.7 
55.6 
58.3 
56.1 

56.4 

59.3 
55.8 
55.0 
52.6 
55. i 

59.3 

58.8 



56.8 



50.8 
54.9 
53.8 
50.2 
54.9 
56.7 
51.0 



51.3 
55.0 
56.3 
54.7 
50.4 
50.6 
53.6 
52.0 
53.3 
55.4 
53.1 
54.5 
59.5 
55.2 
57.0 
56.8 
53.6 
56. 1 
54.5 
55.6 



54.5 



51.0 

51.6 
51.2 
51.9 
49.6 



In. 

1.50 

4.06 



4.62 

4. 20 
2. 93 
2. 60 
4.50 
3.10 

2.50 

2.69 



3.13 



2.43 

'4.' 39 
3.14 
3.46 
3.50 
4.63 



3.50 



3.37 
4.29 
3.30 
2.40 
2.75 



3.62 



4. 20 
4. 27 
3. 95 



2. 38 
4.46 
2. 43 
3. 15 



4. 12 
5.20 
5.08 



4.30 
1. 80 



L 99 
4.05 
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state and station. 



Wis.— Cont'd. 



Embarrass 

Kocky Run.. 

Madison 

iSdgerton 

Mosinee 

Baraboo 

Tunnel City. 
Bayfield 



Averages. 



MINNESOTA. 

Beaver Bay 

St. Paul 



Minneapolis . 

Sibley 

Koniska 



Litchfield. 
New Ulm. 
Madelia 



Averages . 



IOWA. 

Clipton 

Dabnqne 

Monticello 

Huscatine 

Bowen's Prairie.. 

Port Madison 

Gnttenberg 

Moimt Vernon . . . 

Iowa City 

Independence 

Near Independ'o. 

Eockford 

Iowa Falls 

Algona 

Webster City..., 

Boonesboro 

Eontanelle 

Grant City 

Sac City , 

Logan ., 

Woodbine 

West Union 



Averages. , 

MiSSOURI. 

St. Lonis 

AUenton 

Hematite 

Hannibal , 

Kolla 

Jefferson City., 
Kansas City . . 
Harrisonville . 

Oregon 

Corning... 

Averages. 



OCTOBEE. 



Date. 



21 



15, 21 
no, 12, 

19, 21, 
[29 

10 
15 
15, 27 



C,7 
8 
7 
7 
7 
7 
7 
7 
7 

0,15 
10 
6 

G,7 
20 
6 



0,7 



6,7 
6 
1 
0 
6 
6 
7 



ft 

a 



Derf. 
81 

84 
83 
88 
79 
88 
92 
78 



Date. 



12 
12 
5 

4, 19 
4 
20 
11, 28 
1 



28 
6 

: 2, 23, 
25, 26, 
[30 



20 

20, 29, 30 
24,; 



11 
19 
19 
11 

4, 5, 9, 18 
19 
12, 19 
4 
1,2 
o 

28 



13, 19 



25, 30 
25 
25 
25 
25 
25 
4 

27,28 
4 

24, 30 



Decf. 
46 
50 
54 
50 
43 
49 
48 
48 



Beg. 
61.8 
C4.7 
61.2 
67.7 
60.1 
64.2 
64.3 
61.9 



67.9 
65.9 
67.7 



65.2 
67.4 
64.6' 
64.9 
67.8 
65.9 
60.1 
63.7 
69.2 
63.0 
64.0 
63.6 
65.4 
65.3 
63.5 
62.2 



66.9 



71.8 
68.8 
71.2 
68.6 
70.3 



^1 



3.35 
2. 50 
4. 00 
7. 10 
10. 20 
1. 69 
2. 20 



63.5 


3. 68 


59.4 
64.8 


1.82 
3. 28 


63.5 


4.07 


61.1 


1.55 


60.2 


2. 50 


63.8 
65.8 
67.0 


5. 00 
2. 01 
4. 15 


63.6 


3. 05 



Date. 



2.65 
3. 98 
3. 95 



2. 33 
4. 52 



6.67 
5. 65 
5. 26 



9. 33 



8. 04 
12.08 
11. 75 

7.11 
4. 00 

9. 90 
7. 00 
5. 16 



6. 47 



68.2 
68.2 
67.9 
68.1 



1. 08 

0. 99 

1. 37 
♦7. 30 

2. 33 



3.25 
4. 11 
4. 20 
4. 73 



9. 2' I 3. 26 



2, 23 
2 
1 
1 

1,8 
2 

1,2 



24 
1 
1 

24 
1,2 
15, 24 
1 
1 

23 
1 

1, 2, 23 
1 
1 



1,2 
1,2 
1 
1 



Dcg. 
74 
73 
70 
84 
75 
73 
80 
74 



Date. 



21 
31 
31 
31 
31 
31 
31 
18,31 



30, 31 
31 

18, 31 
31 
31 
18 

18, 22 
31 
31 
31 
31 
31 
13 
31 
31 
31 
31 
31 

28,31 
18 
31 
31 



31 
31 
31 
18,31 
31 
31 
31 



Deg. 
30 

28 
29 
27 
22 
28 
26 
28 



26 
21 

20 

16 

20 

26 

26 



22 
32 
25 
24 
25 
24 
26 
26 
38 
24 
22 
28 
27 
30 
32 
25 
20 
24 



37 
29 
29 
34 
30 
33 
30 



33 
"30 
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OCTOBER. 


Stater and station. 


Date. 


Maximum tempera- 
ture. 


Date. 


Minimum tempera- 
ture. 


Mean temperature. 


a 

sg 


Date. 


Maximum tempera- 
ture. 


Date. 


Minimum tempera- 
ture. 


Mcau temperature. 


Hain and melted 
snow. 




KANSAS. 

Atchison 


G 


Deq. 

88 


4 


Dccf. 
56 


Beq. 
68.' 3 


In. 
4. 20 





Deg. 
79 


31 


Deg. 

28 


Deg. 
56.2 


I7l. 

9.20 


Williamatown . . . 

Leavenworth 

"Williamsburg 

Olathe 


() 

7 

G 7 

'g 


9^) 

88 
86 
88 


4, 23 
24, 27 
25 


54 
.52 
55 
51 


69.0 
67. 6 
67.7 
67. 8 


4. 09 
4. 60 


2 
1,2 
3 


86 
80 
82 
79 


31 
31 
12 


32 
36 

32 


58. 5 
55.8 


7. 95 

9 85 


24 


3.15 


1 


31 


26 


55. 9 


6 10 


Paola 


6 


80 


27 


52 


68.4 


2.69 


( 2, 4 
[ 24^ 26 
( 3 14 
\ 15i 26 
( 29 
1 


\ 


31 


26 


57. 1 


5. 67 


Baxter Springs. . . 
Ijawrence 


6 
G 


92 
89 


24, 30 

24, 25, 28 
25 


60 

55 


74.4 

67.9 


4. 70 

2. 82 


i 80 
> 

79 


20 
31 


36 
32 


62.4 
56.5 


7. 20 
6. 96 


Holton 


''I 

5,6 


91 


51 


67.8 


5. 00 


2 


81 


22 


22 


55. 8 


7. 25 


State Agr'l Coll.. 

Council G-rove 

Douglass 


92 
90 
90 


24 
23 24 
'23 


52 
54 
52 


68. 3 

69. 4 
68.3 


4. 57 
7. 60 
4! 03 


23 
5 


76 
80 
82 


31 
20 31 
'31 


20 
28 
32 


56.6 
60. 5 
57.2 


5. 06 
8. 45 
6. 45 




































68.7 


4. 30 










57.4 


7.S9 






















NEBRASKA. 


























Omaha Agency . . 
De Soto 


6 

6 


91 
89 


4 
24 


50 
49 


67.3 
63.6 


4. 46 
6. 79 


9 
2 


78 
79 


18 
31 


32 
29 


54.1 
50.8 


0. 77 
0.88 


BeJlevue 

Nchraslta City . . . 
Newcastle 


7 
G 
20 


89 
92 
87 


3,4 
4 

24 


53 
51 
43 


66.3 
G5.9 
G2.7 


6. 60 
7. 10 
11. 50 


2 
1, 2 
13 


79 
79 
69 


31 
31 
18 24 


30 
28 
23 


53. 7 
53.4 


2. 32 
2.55 






















65.2 


7.29 










53.0 


1.63 






















UTAH. 


























Coalvillo 


3 


85 


26 


34 


58.2 




3 


82 


29, 30 


23 


46.0 
















CALIFORNIA. 


























Monterey 

Chico 


21,22 
21, 22 


an 
oU 

96 


19 
23 


48 
54 


63 2 
7tj!7 


0.00 


6 
7 


90 
99 


24 
18 19 

'25 


40 
40 


58. 5 
63! 8 


0. 46 
l!l0 






15 


98 


36 


61.2 


0. 30 


Cahto 


1, 2 
1,2 


95 




51 


66.5 


0 20 


7 


94 


26 


31 


63.0 


0.00 




97 


23 


53 


71.7 


7 


90 


16, 19 


40 


61.1 


0.86 


















Averages 










68.5 


V. aO 










61.5 


0. 54 
























MONTANA. 


























Decfr XiOdgo City. 


' 9, 11 


84 


7, 22 


26 


52.3 


1. 62 


3 


81 


24 


G 


39.5 


0.6G 


COLORADO. 


























Denver 


4 


89 


22, 24, 26 


40 


60.1 


2. 85 


1 


83 


27 


27 


47.8 


0.G8 




















WASHINGTON. 


























Port Angeles 

CatliUimet 


2 
1 


68 
88 


21 
21 


50 
39 


57. 4 

59. ST 


4.50 




63 


' 18 


42 


51.7 


3. 50 


















































2 


91 


20 


49 


63.4 


0. 45 


2 


77 


27,28 


36 


54.0 


0. 55 


liiOla 


2 


85 


24 


45 


39.3 


0. 71 


6^8 
5,6 


72 


25,27 


28 


48.1 


0; 90 




22 


76 


20 


51 


58,7 


3. 04 


67 


25 


38 


52.1 


1. 82 




























NOVEMBER. 


DECEMBER. 




























Houlton 


3 


58 


3Q. 


15 


,33.5 


6. 01 


11 


50 


24 


—10 


23.9 


5. It) 




3 


•57 


30 


-21 


36.6 


5.61 


2 


43 


24,30 


— 5 


24.4 


3. 01 


Snrry 


3 


59^ 


17, 30 

22 
22 


20 


38.7 




2, 13 


4-6 


25 


— 3 


26.7 




Williamsburg . . . 
West "Waterville . 


3 
3 


47 
CI 


16 
24 


-31.2 
37. G 


5. 75 
4. 34 


2 


40 
46 


25 
25,30 


—10 
0 


18.2 
26.8 


2.10 
2. 60 
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State and station. 



Maine— Cont'd. 



Gardiner 

Lisbon 

[N^orway 

Cornish 

C Ornish ville . 



Averages. 



NEW fiAMPSHIBE. 

Stratford 

Whitefield 

Mt. "Washington . . 

Tamworth 

ContoocookviUe . . 
Goflstown Center 



Averages^. 

VERMONT. 



liUnenbnrg .. 

North Craftsbui'y 

South Troy 

Viewport 

East Bethel 

Woodstock 

Near St. Albans. . 
West Charlotte .. 

Panton 

Castleton 



Averages. 



MASSACHUSETTS. 



Kingstou , 

Topsfield 

Lawrence 

Newbnry 

G^Bo^getown 

Milton 

Cambridge 

North Bfllerica . . 

West Newton 

New Bedford . . . ; 

Worcester 

Men don 

Lunenburg 

Amherst 

Hichmond 

Williams College. 
Hinsdale , 



RHODE ISLAND. 

Newport 



CONNECTICUT. 

Columbia 

Middletown 

Southington 

Colebrook 

Brookfield 

Kound Hill 



NOVEMBEK. 



Date. 



3 

3, 27 
3 
3 
3 



Beg. 

58 
59 
60 
Gl 



Date. 



3-2 



27 
18 
19 
24 
24 



16 
22 
30 
17 
17 
16,17,18 



9 
9 

2,5 
3 

2,9 
9 
9 



3 
2 
2,9 
2 

2 
9 



56 



66 



22, 30 



30 
16 
16 
30 
16, 20 
20 
16 



19 
19 
17 
19 
17 

11, 17 
16 

16, 19 



28 



39.5 
38.7 
35.9 
36.5 
37.9 



36.6 



34.6 
33.5 
16.5 
3S.7 
41.3 
38.9 



33.4 



33.7 
31,7 



35.5 
35.6 
34.2 
34.8 
38.4 
35.5 
37.3 



35.2 



41.1 



41.0 
43.4 
44.0 
40.5 



43. 4 
40.3 
40. 4 
40.3 
39.1 
37.4 
37.1 
33.6 



40.4 



42.5 
41.3 
41. 4 
37.5 
43.6 



41.3 



79). 

4. 19 
3. 40 
3. 40 
3. 69 
4.60 



4.58 



5. 42 
4.58 



2. 34 



4. 10 



6. 15 
3. 29 



4, 81 
2.40 
1. 87 
2.30 
2.38 
2.38 
1. 64 



a 02 



4. 53 

3. 08 



2. 50 



3. 15 
3. 48 
3. 40 
2. 55 
3.28 
3. 12 
2.25 
3.96 



3.20 



3. 40 
2.45 
2.88 
3.09 
2.35 



2.83 



Date. 



1 
13 
1 

1,2 



1,2 
1 

1,2 
2 
2 



2 

2 
2 
2 
2 
2 



1,2,4 
4, 13 
2 
2 
5 
1 
4 



Beg. 
44J 
50 
46 
47 
47 



Date. 



24 
24 
24 
25,30 

25 



30 
30 
24 
24, 30 
25 
25 



25, 30 
30 
30 
30 
25 
30 
25 
25 
25 
30 
25 
30 
30 
30 

25,29 
30 
25 



Beg. 

— 2 

— 9 

— 4 

— 1 
0 



—12 
—19 
—15 
—13 



—18 
—18 
—16 



—13 
—12 
—11 

— 4 
—12 

— 3 



10 
0 
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NOVEMBER. 






DECEMBEn. 




* 






era- 




era- 


f-t 


Itcd 




era- 




era- 


© 


Ited 










Pi 




© 












© 


state and station. 




CI 

§ . 




a 


11 






i 






f-i 






Date. 


a 


Date. 


mum t* 
ture. 


1 tempe 


eg OS 


Date. 


imum ti 
ture. 


Date. 


inimum ti 
ture. 


1 tempe 








H 

a 






S 


Cj 

.a 








© 


fl 

'eS 














d 














NEW YORK. 






































±71. 




±'eg. 




Ueg. 




In. 


2,9 


60 


17 


16 


39.0 


3. 37 




51 


30 


4 


29.5 


3. 32 


Soutli Hartford . . 


2 


C8 


16 


22 


40.7 


1. 13 


1 


54 


30 


— 9 


28.4 


1.73 




2, 5 


54 


16 


14 


35.6 


2. 15 


2 


46 


30 


— 20 


24.1 


2. 81 




9 


58 


10, 19 


25 


40. 9 


2. 22 


1, 2 


50 


30 


7 


33. 0 


2. 06 


Tlirog's Neclc .... 
White Plains 


1,9 


64 


19, 20 


26 


44. 9 




4, 5 


52 


30 




32. 7 




2 


72 


16 


29 


45', 2 




;} 


53 


30 


4 


32! 8 





Cooper Union... > 


9 


65 


20 


30 


46. 7 


2. 41 


2 


.55 


30 


12 


35. 9 


2. 83 


Matbaah 


8 




19 


29 


48! 8 


0. 93 


11 


'55 


29 


9 


34.4 


3. 19 




9 


bo 


19 


32 


46. 7 


2. 25 


'2. 


.56 


30 


lU 


35. 8 


1. 85 




15 


58 


10 


22 


37! 0 


2. 70 


2, 7 


58 


30 




30! 2 


2. 10 


Newburej 


2 


66 


19 


29 


44.7 


1. 90 


2 


54 


30 


9 


33.0 


1. 33 




2 




15 


20 


36.6 


1. 60 


1 


48 


29 


0 


25.2 


1. 30 




2 


64 


16 


19 


37 0 


1. 92 


5 


50 


23, 29 


— 2 


25. 0 


1. 96 




2 


613 


22 


14 


34! 5 


1. 71 


1, 2, 6 


44 


29 


—17 


21. 3 


3. 34 


North Hammond. 


2,3 


65 


22 


24 


39.4 


2.14 


C 1, 2, 3, 
I 4, 13 


•> 

> 46 


29 


— 8 


25.0 


2.50 


Utica 


2 


59 


16 


20 


37.6 


2. 09 


4 


47 


29 


— 4 


27.4 


3. 31 


Soiitli Trentou..- 


2 


61 


22 


16 


34. 9 


2. 58 


1, 4 


48 


29 


— 0 


24. 6 


2. 45 


Cazenovia 


2 


62 


22 


15 


36. 8 




5 


48 


29 


— 5 


25. 5 










2, 4 


47 


29 


— 4 


27. 8 


3. 56 


Depauville 


2 


66 


22 


20 


36. 8 


1.95 


2,4 


44 


29 


— 9 


24. 2 


3. 57 




2 


63 


22 


25 


39. 6 


2. 75 


1 


48 


29 


2 


29. 0 


3. 33 




2 


63 


16,22 


19 


30. 1 


3. 00 


5 


47 


29 


— 9 


24.9 


1.55 


Nortli Volnoy 

Nichols 


2 


65 


22 


21 


38. 3 




4,5 


47 


29 


— 4 


27.0 




2 


66 


16 


17 


37. 1 




5 


53 


22 


2 


28.3 




Newark Valley - . 


o 


66 


16 


14 


36. 9 


1. 00 


5 


56 


30 


— 8 


27.5 


2.20 


Himrods 


2 


63 
68 


19 


20 


37.4 


0.69 


1,4 


50 


29 


0 


26.7 


1.44 


liittle Grcneseo... 


2 




12 


35.8 


3.15 


4, 5 


50 


29 


— 3 


25.8 


3.03 
















'5 


'55 


29 


— 2 


28.1 




Snspens'n Bridge . 




65 


19 


23 


39.9 


2.85 


4 


52 


29 


7 


28.3 


3. 95 




o 
o 


67 


22 


22 


38.5 


2.54 


4 


47 


29 


4 


28. 1 


3.26 




8 


66 


22 


22 


40.0 


2.89 


5 


49 


29 


0 


29.3 


3. 44 


Averages 










39.4 


2.16 










28.3 


2.62 
























NEW JEESEY. 




























Q 


64 


16 20 


27 


43. 3 


2.68 


2, 5 


53 


oU 


5 


32.7 


1. 36 


Newark 


9 


65 


'l9 


34 


43. 7 


2. 46 


2,4 


53 


30 


6 


33. 4 


2. 19 


South Orange 


9 


69 


19 


25 


43. 1 


Z. 18 


4 


56 


30 


2 


31. 8 


2.58 


Trenton 


9 


74 


20 


29 


47. 9 


1.67 


5 


58 


30 


8 


37. 0 


0.90 




2 


69 


20 


25 


46. 7 


4. 75 


4 


57 


24 


10 


34. 5 


4. 30 




9 


72 


16 20 


26 


43. 4 


1. 95 


4,5 


57 


30 


5 


33. 6 


1. 59 


New Germantown 


29 


65 


'l9 


20 


42. 1 


1. 68 


2 


54 


30 


2 


31. 3 


1.86 


Haddonfield 


9 


70 


20 


26 


43. 3 


1. 88 


4, 12 


55 


30 


5 


33 4 


1. 59 




9 


71 


25 


30 


46. 3 


1. 65 


5 


58 


24,25 


11 


35 5 


1.60 


Vineland 


9 


71 


20 


25 


44. 2 


2. 80 


4, 5, 12 


57 


25 


7 


34. 1 


2.32 












44.4 


2.47 










33.7 


2.03 




















PENNSYLVANIA. 


























Nycea 


2 


64 


16 


15 


37.5 


2. 22 


1, 4 


50 


30 


— 5 


25.8 


1. 04 




2 


70 


16,17,19 


25 


40.0 


1.50 


4 


52 


30 


0 


32.0 


1. 13 
















4 


52 


30 


— 9 


25.5 


1. 55 




9 


68 


19 


27 


44.5 


1. 50 


4, 5 


56 


30 


6 


33.0 


1. 80 


Philadelphia 


9 


70 


20 


30 


46.9 


1. 97 


5 


59 


24 


12 


36.8 


2. 12 


Germantown, (M) . 
Do (T). 


29 


67 


19 


28 


41. 1 




1 


60 


30 




33.3 




2 


66 


20 


27 


44.9 


2.23 








Horsham 


2 


67 


20 


26 


43.3 


1.30 


4 


57 


30 


6 


33.1 


1.50 


Plymouth Meet'g. 


2 


68 


17, 20 


26 


43.4 


^27 


4 


58 


30 


1 


33.1 


1. 49 


Egypt 


28,29 


60 


18 


20 


41.5 




4 


55 


30 


4 


31.6 




r^ctoryville 


2 


64 


16 


17 


37.4 


1.83 


5 


53 


30 


— 2 


27.7 


1. 65 




2 


67 


16 


29 


46.1 


2. 09 


4 


59 


24 


12 


38.1 


2.39 


"West Chester. . . 


9 


67 


22 


23 


42.2 


1.99 


4 


57 


30 


5 


31.9 


2. 19 


Parkeraville 


2, 29 


64 


17, 19 


24 


42.7 


1. 42 


2,5 


50 


30 


1 


32.8 


2.00 
















5 


48 


26 


—10 


25.6 






i 


70 


ic 


22 


40.4 




4 


60 


23 


9 


35.2 
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State and station. 



PeniT.— Cont'd. 



Ephrata 

Mount Joy 

Carlisle 

Fountain Dale . . 

Tioga 

Lewisburg 

Grampian Hills. 

Johnstown 

Franklin 

Pittsburg 

Connellsville 

BrownsviUo 

Newcastle 

Beaver 

Canonsburg 



29 
2, 17 
29 
2, 28, 29 



2 
2,8 
2,8 
2,8 

2 



Averages.- 

DELAWARE. 



Milford . 
Dover .. 



MARYLAND. 



"Woodlawn 

Fallston 

Annapolis 

Woodstock Coll.. 
Mt. St. Mary's ... 



DIST.0FC0LUMBL4.. 

"Washington 



VIRGINIA. 

Jobnsontown 

Hampton 

Surry C.H 

Comorn 

Vienna 

Fairfax C.H 

Accotink 

Piedmont 

Piedmont Station, 

Staunton 

Lexington 

Liynchburg 

]S^ear Wytheville . 



Averages. 



XOliTH CAROLINA. 

Goldsboro 

Warrentou 

Oxford 

Albemarle 

Statesville 

Asbeville, (A) — 
Do. ..(H)..- 

Averages... 



Date. 



9, 29 



9 

2,5 
9 
9 
29 
1 

9, 29 
13, 29 
27, 29 
13, 14 
13 
2, 13 
2 



3, r., 9 

9, 30 
9, 13 
13 
9 
2 
1,2 



i . 

a 



NOVEMBER. 



Bate. 



Deg. 
64 
67 
66 
62 
64 
61 
64 
67 
67 
67 
71 
70 
60 
65 
78 



16, 19 
16 
20 
20 
16 
16 
11 
11 
11 
19 
19 
19 
11 
11 
11 



20 
20 
20 

IC, 19 
20 
16 

19, 20 
20 
20 

16, 19 

16, 20 
20 
20 



Dog. 
25 
29 
24 
29 
16 
20 
18 
24 
24 
29 
24 
26 
23 
27 
22 



24 



31 



Beg. 
43.4 
45.1 
42.7 
43.6 
37.3 
39.6 
34.6 
40.1 
38.0 
43.0 
41.6 
44.0 
40.6 
41.7 
41.7 



41.7 



44.3 
46.7 



44.5 
47.0 
49.1 



43.4 



46.0 



50.0 
49.9 
49.4 
48.2 
46.8 
39.2 
44.8 
44.3 
41.8 
44.9 
41.3 
49.2 
41.9 



45. 5 



53.4 
49.3 
47.2 
46.3 
46.0 
44. 7 
44. 1 



47.3 



a 



In. 
1.59 



1. 75 
1. 28 

0. 75 
1.60 

1. 55 
1. 32 
2.35 
1.30 



2. 20 
1. 10 



2.24 
1.66 
1. 82 



1.83 



1. 37 



2.00 
1. 55 
2.54 

0. 94 

1. 30 

0. 50 
1.75 
1.80 

2. 00 
1. 56 

1. 77 
1. 63 
1.55 



1. 61 



2. 00 
1.90 
2. 40 
1.97 

0. 75 

1. 80 



DECEMBER. 



Date. 



4,5 



4,5 
4,5 
4 
5 
4,5 
5 
4 
4 



, 4,5 



a 



Deg. 
58 



24 
24, 30 

30 
24, 30 

24 

24 

23,24,29 
24 
24 
24 
25 
24 
24 



Date. 



30 



27 
24,25,30 



25 
25 
24, 25 
30 
30 
30 
24 
25 
24 
24 



24, 25 
25 
25 
24, 25 
24, 25 
24,25 



Deg. 
4 



6 
10 



9 
6 

- 4 
6 
8 

10 
4 
3 
2 
5 

- 2 
9 

- 4 
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NOVEilBER. 











a 












2 




1 










^-^ 


o 






u 




ID 
















_§ 












1 


1 


State and station. 




a 

o . 








a 




a 




a 




a 




Date. 




Date. 


urn t( 
ture. 


1^ 

a 


t; o 


Date. 


3 


bate. 


mm t 
ture 


tempc 


1 










a 


a 






.a 




.2 

"a 




.a 






a 
















Mij 

1 






SOUTH CAHOLINA. 






























Deg. 


C 17, 18, 
\ 19, 20 


Deg. 


Deg. 


In. 








Deg. 


Deg. 


III. 


Bluffton 


3,8 


86 


^ 39 


6».9 


4. 20 


5 


68 


24 


18 


48. 4 


5.20 


Gowdeysvillo 


0 


70 


20 


27 


52.1 


2.50 


4, 5 


69 


25 




41.6 


5. 10 




3 


78 


19 


29 


52.7 


2.11 


5 


75 


24 


10 


43.7 


1.53 













































Berne 


1,9 


76 


20 27 


34 


55. 7 


0. 75 


19 


72 


25 


16 


46. 9 


2. 10 






80 


' 26 


34 


58. 9 


2. 65 


19 


75 


25 


■'■^^ 


50. 0 


3. 07 


Penfield 




78 


17 19 20 


30 


52. 0 


2. 95 


5 


69 


25 


7 


41. 1 


3. 40 




16 


76 


17|l9|20 


32 


54. 0 


i 62 


4 


67 


24 


4 


40. 5 


3. 16 












55. 1 


2. 74 










44. 6 


2. 93 
























ALABAMA. 


























EiOclcville 


2 5 


— , 


19 


19 


50. 6 


3. 25 


r 


70 


24 


3 


40.3 


4. 00 




' 2 


84 


23 


32 


54. 9 


8. 66 


7 


72 


24 


12 


44. 8 


7. 70 




2 3 


85 


17 19 


31 


57. 0 






74 


24 


14 


46.8 


5. 20 


G^^66n6 Springs 


' 4 


80 


' 17 


25 


52. 3 


7. 35 




72 


24 


!) 


42.6 


5. 13 


EiBh River 


4 


83 


17 


26 


53. 4 


5. 30 




73 


24, 25 


11 


44.0 


5. 80 


5 


76 


20 


34 




1. 40 


1, 6, 7 


64 


24 


22 





5. 25 




























53.6 


5. 18 










43.7 


5. 51 


























rtOKIDA. 


























^6(ix L ortj UrangG 


2 4 14 


78 


24 


35 


63. 2 


2. 02 


17 19 


76 


24 


25 


55. 0 


3. 30 






85 


23 


40 


62. 7 


4. 29 


6, 8, l9 


73 


2p 


19 


53! 3 


1 95 




9 


90 


17 24 


38 


64. 6 


3. 60 


31 


80 


25 


22 


51. 6 


3! 11 




3 


81 


' 20 


29 


57. 3 


2. 60 


2 


70 


2o 


9 


49^9 


2.I5 
















14 


87 


25 


15 




9. 50 












62. 0 


3. 13 










52. 4 


4. 00 
























TEXAS. 


























OlarksTillc 


8 


78 


22, 25 


38 


59.7 




4 


68 


24 


15 


45. 4 




Gilmer 


2 


<J0 


22, 25 


29 


58. 1 


4. 90 


4 


78 


23, 24 


IS 


47." 5 


2. 79 
















4,6 


80 


23 


19 


51.5 








88 


25 


34 


63. 9 


2. 10 


4 


73 


23 


15 


49. 8 


1. 00 


Blue Branch 


6 


99 


25 


28 


oa. 1 


2. 60 


6, 31 


74 


23, 24 


10 


46.5 


2. 70 


Bluff 


3, 4,5 


86 


22, 25 


34 


62.3 


2.62 


4 


76 


23, 24 


18 


49.2 


1.37 


Clinton 


2 


89 


25 


31 


62.1 


5.50 


4 


77 


23 


17 


50. 7 


1. 10 


Austin 


2 


90 


25 




60.1 


3. 49 


4 


75 


23 


11 


45. 9 


1.30 


San Antonio 


2 


89 


25 


30 


61.2 


3. 46 


31 


79 


23 


15 


47. 7 


0. 60 


Averages 










61.2 


3. 52 










48. 3 


1. 00 






















LOUISIANA. 


























jNew urieans. .-. . . 








34 


59. 1 


6. 55 






24 




49.2 


0 AK 




2,r> 


80 


17 


30 


45.6 
















Ponchatoula 


2,3 


90 


17' 


29 


60.5 


4. 22 


5 


80 


24 


16 


50.3 


9.6i 


Mississipri. 




























5 


80 


17 


■ 25 


52.1 


3.36 


5,7 


70 


24 


9 


41.5 


3. 21 


Enterprise 


G 


89, 


23,24 


31 


56.1 




3 


64 


24 


11 


43. 9 














5,7 


73 


24 


8 


42.7 


"4.56 


Grenada 


5 


86 


19 


22 


58.2 


1.45 




76 


24 


7 


43.0 


3.50 


Near Brookhaven 


3 


84 


■17 


26 


54.4 


4.80 




75 


24 


9 


43.9 


7. 80 
















7 


74 


24 


11 


43.8 














58.0 


(5. 70 












JBCoDy Springs 


5 


67 


22 


37 










































55.8 


3. 58 










41.3 


4. 75 
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State and station. 



NOYEMBEE. 



Date. 



ARKANSAS. I 

Helena 

3^^ineral Springs. . 
JTayetteville ! 

TENNESSEE. I 



Elizabethton 

Tnscnlam Coll. 

Ejioxville 

Lookout Mount'n, 

McMinnvlUe 

ClarkaviUe 

La Grange 



Averages. . 

KENTUCKY. 



Pine Grove 

Danville 

Shellw City 

If ear Louisville. . 



Averages. 



OHIO. 



Salem 

Steubenvillo . . . 

PainesvUIe 

Milnersville 

Cleveland 

Wooster 

Pennsville ..... 

Gallipolia 

Adams' Mills . . 

Oberlin 

Kelley's Island 

Sandusky 

Carson 

North Fairfield 

Gambier 

Westerville 

North Bass Island 

Marion 

Hillsboro 

Bowling Green . . . 

Kenton 

Bellefontaine 

Urbana 

Bethel 

Carthagena 

Jackson burg 

Mt. Auburn Inst. 
Cincinnati, (H) . . . 

Do (P)... 

College Hill 



Averages . . . 

^IICIIIGAN. 

Detroit 

Monroe City 

Ann Arbor 

Alpena 

State Agr'l Coll . 
Olivet College... 



e 



Date. 



Beg. 
86 
80 
82 



Deg. 
26 31 
22 ^4 

22 ! 20 



I 



72 I 19,20 
....[ 



18 
19,23 
19 
19 
21 



2,8 
8 



8 
o 

2,8 



2,8 
2 



2,8 
12 



70 
.63 
68 
62 
72 



25 
11, 19 
2^,26 
11 
25 



10 
19 
25 
19 
19,25 
25 
19 
19 
X9 
19 
19 
25 
19 
19 
19 
17, 24 
24, 25 
10, 22 
19 
19 
24 
19, 23, 24 
19, 23, 24 



63 



Deg. 
M.8 
52.2 
52.7 



4-1.9 



43.4 
51.0 
47.5 
47.9 
51.3 



44.7 



43.9 
47.7 
46.6 
46.6 



46.2 



39.5 
43.0 
40.9 
35.8 
40.2 



45.2 
42.2 
38.9 
43.2 
41.8 
42.6 
42.7 
39.0 
40.9 
42.9 
38.9 
42.3 
42.5 
42.3 
40.3 
40.4 
42.1 
43.5 
44.2 
45.5 
45.0 
44.2 
43.8 



41.9 



39.0 



38.8 
38.5 



Si 



In. 



2. 75 
2. 05 



0. 95 

i'.ho 



2. 01 
0. 95 
1.90 



2. 46 
1.26 
1.91 
2. 40 



2. 01 



1. 84 
1.25 
3.88 
1.40 
3. 07 



1.35 
1.56 
2.60 

1. 64 

2. 95 
1.95 
2.16 
1.48 
1. 63 

3. 01 
2.42 
1. 59 
1. 65 
1. 75 
2.25 
1.90 

1. 50 
2.75 
1..50 

2. 21 
1. 50 

1. 40 

2. 00 



.01 



2.10 

o.£to 



Date. 



BECEMBEIi. 



Date. 



7 

4,5 I 
2,3 



73 I 
66 I 
72 ! 



I 



Deg. 
4 



4 


60 


i 

25 


2 


33 2 


0. 65 


5 


64 


25 


0 


33. 1 




5 


65 


24 


I 




1. 70 


5 


67 


24 


2 


37 1 




5 


68 


24 


Q 


36. 9 


3. 20 


4 5 


65 


24 


0 


35. 7 


3 07 


'4 


66 


24 


4 


37! 3 


4! 70 










35 5 


t6. DO 


5 


64 


24 


Q 


ox. 1 


A, 00 


5 


70 


24 





of' ? 


2. 64 


5 






4 


o4. 1 


2. 48 


4 5 






0 


33. 4 


2. 20 










33. 4 


2. 42 










5 


59 


25 


— 6 


27. 2 


2. 79 


4 


.54 


24,25 


2 


31.0 


1.73 


5 


54 


25 


— 1 


26.0 


6.10 


1, 2, 3 


50 


24 


— 4 




0.58 


5 


58 


24,25 


1 


28.9 


2. 82 


5 


65 


24 


— 4 


30.3 




5 


54 


24 


— 6 


28.9 


a 00 


5 


63 


24 


— 1 


31.3 


2.28 


5 


61 


24 


— 4 


31. 0 


2. 10 


5 


58 


24 


— 5 


27. 2 


2. 35 


5 


55 


23,24 


-0 


29.9 


2.23 


5 


57 


24 


— 1 


29.7 


2. 48 


1 


52 


23 


0 


29. 8 


J. 60 


4 


60 


24 


— 8 


28.5 


1.81 


5 


61 


24 


— 7 


29.2 


2. 43 


5 


56 


25 


0 


29.5 


2.68 


1, 3,4 


49 


24 


— 9 


26.5 


2.6tj 


5 


00 


24 


— 6 


29. 1 


2. 41 


4,5 


57 


23 


—10 


29.3 


3. 75 


5 


62 


24,25 


—12 


31. 5 


5. 08 


5 


58 


24 


—14 


26.7 


2.72 


4 


53 


24 


—12 


26.9 


3. 13 


5 


63 


24 


— 8 


29. 2 


2. 10 


5 


59 


24 


—15 


28.7 


3. 81 


4 


57 


24 


—12 


29.7 


3. 10 


4 


(K) 


24 


—10 


30.9 


2.09 


4 


60 


24 


— 8 


30.4 


2. 17 


5 


63 


24 


— 7 


31.8 


2.30 


3, 4,5 


52 


24 


—10 


29.4 


2.25 










29.2 


2. 66 










4 


55 


23 


—11 


27.2 


2. 90 


4 


60 


24 


— 5 


29.2 


1. 40 


4 


53 


23,25 


— 4 


27.9 


4. 99 


1 


44 


23 


6 


27. 4 


2.02 


4 


52 


23 


—11 


24.8 


2. 57 


4 


49 ' 


2D 


— 4 


'J4.7 


3. 97 
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State and station. 



Mich.— Cont'd. 



Litchfield 

Cold Water... 
Grand Rapids (11) 

Do (S) 

Northport 

Benzonia 

Copper Falls . . 
Ontonagon 



Averages . 



Fort Wayne . . . 

Aurora 

Vevay 

Mount Carmel . 

Spiceland 

liaconia 



NOVEStBEK. 



Date. 



Columbia City . 

Knightstown 

Warsaw 

Indianapolis . . . 
Near Laporte. . 

Annapolis 

Merom 

Kentland 

Kew Harmony . 

Averages . . 



Cbicafio 

Near Chicago . . . 

Evanston 

Marengo 

Charleston 

Mattoon 

Aurora 

Louisville 

Belvidere 

Ottawa 

Decatur 

Pana 

Winnebago 

Rochelle 

Wyanet 

Hennepin, (S) - - - 
Do....(0).... 

Peoria 

Havana 

Waterloo 

Dubois. 

GalesbuTg 

Manchester . - . 
Mount Sterlinf 

Andalusia 

Oquawka 

Augusta 

Warsaw 



4,8 
2 

2 
2,8 
2,4 

2 
o 

28 
2,8 

8 
28 

2 



2 

8, 12 
8 
2 
2 

12 
o 

12 
8 

1, 2, 28 
2,28 

28 
2,4 
2 
12 
27 
28 
3 
12 

12, 27, 28 



Averages . 



a 

SB 



66 
06 
69 
(55 
62 
61 
50 
50 



69 
74 
66 
68 
73 
68 
67 
79 
64 
69 
69 
72 
62 
63 
73 
70 
66 
68 
70 
72 
75 
66 
78 
69 
64 
80 
69 
71 



Date. 



24 
19, 23 
19 
23 
19 

C 10, 14, 
i 19,22 
23 
22 
19 
22 
19 
19 



19 



19 
19 
19 

19, 22 
19 
22 

19, 22 
19 
22 

21, 22, 30 
19, 22 
22 
21,22 
19, 22 
22 
22 
22 
22 
22 
22 
23 
22 



22 
22 

16, 18^22 



^6 



Dcfj. 
19 
18 
16 
16 
23 
20 
9 
20 



27 
22 
22 
17 
17 
21 
19 
20 
11 
26 
20 
22 
17 
20 
19 
17 
18 
20 
15 
20 
22 
22 
20 
22 
18 
20 
17 



Deg. 
37.1 
38.2 
39.4 
39.6 
39.0 
39.4 
32.0 
39.0 



38.2 



43.4 
44.9 
41.2 
41.1 
45.7 

44.1 

42.6 



42.7 
53.7 
39.1 
46.5 



46.8 



44.3 



43.8 
42.0 
40.2 
37.8 
41.9 
43.7 
38.2 
46.4 
36.6 
42.9 
43.4 
42.9 
37.5 
38.2 
44.1 
43.0 
41.9 
43.3 
41.6 
44.2 
46.2 
43.1 
44.0 
45.8 
41.7 
44.2 
42.9 
43.9 

42.3 



In. 
1. 98 
1.44 
1. 37 

0. 88 
1.58 

1. 30 
1.85 
0.90 



1. 58 



1. 16 
1. 50 



1. 75 
2. 26 

1. 94 

1. 62 
2.33 
1.27 
0. 70 
1.10 
1.5t) 



1.27 



1. 53 



1. 16 



1. 58 

0. 69 
2.01 
3. 00 

1. 51 

1. 80 

2. 33 
1.58 
1. 68 
1.25 
0.60 



1. 84 



2. 10 
1.21 
2.50 



2.20 

0. 60 

1. 65 
1.55 



1. 67 
1. 40 
1.53 



Date. 



4 
4 
4 

1, 4, 5 
4 
4 
3 
1 



4 
15 
5 
1,4 
4 
4 



4 
4 
4 
3 

4 
1 
1 



1 
1 

2,5 
4 
4 
4 
4 

1,4 
1 



4 
1,4 
5 
4 
2 

1 

1,4 
4 

1, 2,4 

4 
1 

30 
9 
4 

30 
1 
4 

3, 4 



Dcfi. 

52 
53 
52 
49 
49 
49 
41 
40 



Date. 



29 
23, 24 

2;? 

23 
22 
23 
23, 21 



23, 24 

23 
23, 24 
23 
23 
24 
24 
24 
23 



24 
24 
23 
23 
23 
24 
23 

23, 24 
23 
23 
24 
23 
24 
24 
23 

23, 24 
24 
24 



Deg. 
—12 



-11 
10 
10 

- 3 



—16 

— 8 

— 4 
—10 
—11 

— 4 

—16 

—15 
—14 
—15 
—12 
—26 

— 8 
—21 



- 9 
-14 
-10 
-18 



-23 
-14 
-15 



-14 
-11 
-15 
-15 
-13 
-12 

-n 

-13 
-19 

- 6 
-16 
-10 
-13 

- 7 

- 8 

- 5 
-12 
-10 
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state and station. 



WISCONSIN. 

sturgeon Bay . 

Manitowoc 

Hingfaam 

Siilwaukee ... 

Geneva 

"Waupaca 

Embarrass 

Kocky Rnn ... 

Madison 

Edgerton 

Mosinee 

Baraboo 

Tunnel City .. 
Eayfield 



Averages . 



MINNESOTA. 



Beaver Bay.. 

St. Paul 

Minneapolis . 

Sibley 

Koniska 

Litchfield.-.. 

New XJlm 

Madelia. 



Averages . 

IOWA. 



Clinton 

Waukon 

Dubuque 

Monticello 

Muscatine 

Bowen's Prairio. . 
rort Madison. 
Guttenberg... 
Mount Vernon 

Iowa City _ _ 

Independenco 

Nearlndepend'ce, 

Kockford 

Iowa Falls 

Algona 

Webster City 

Boonosboro 

rontanelle 

Grant City 

Sac City 

Logan 

Woodbine 

West Union 



Averages . . 

mssouRi. 

St. Louis 

Allenton 

Hemfttito 

Hannibal 

RoUa 

Jefferson City. . 
Kansas City , . . 



•Date. 



1, 97 
27 



27 
13, 27 
5 
27 
26 



30 
1 
6 

2, 13, 26 
12 

1 
28 

1 
12 

1 

1 

1,26 
1 



1 

26 
1 

1, 7, 27 
26 
26 
27 
3 
11 



2,4 
4 
2 
1 
4 
27 
27 



Deg. 
58 
60 
65 
69 
62 
60 
62 
71 
64 
66 
55 
60 
60 
60 



21 
19 
21 
22 
21 
21 
21 
21 
22 

19, 21, 22 
21 
21 
21 
21 



63 
64 
63 
60 
60 
64 
6^ 
74 



Date. 



18, 21, 22 
18 
22 
21 
21,22 
16, 18, 21 
22 
18, 21 
21, 2^ 
22 
16, 18 
19, 24 
18 



Veg. 
18 
20 
20 
20 
14 
18 
16 
16 
19 
20 
10 
0 
12 



Beg. 
38.8 
40.0 
40.4 
30.0 
38.3 
38.2 
36.5 
38.4 
38.7 
40.6 
32.5 
29.7 
37.6 
36.5 



36.8 



36.3 
38.4 
36.8 
36.4 
35.4 
.38.5 
39.4 
38.6 



37.5 



37.5 
36.7 
39.7 
38.0 
39.7 
39.4 
42.8 
36.7 
38.0 
39.4 
37.6 
38.0 
37.8 



37.8 
33.3 
38.0 
40.4 
40.2 
39.3 
41.6 
39.9 
40.9 



38.8 



47.3 
45.9 
47.0 
44.0 
45.7 
46.6 
45.5 



In, 
1.15 

0. 68 



0. 94 

1. 20 

2. 15 
0. 68 
0. 33 
0. 90 

2. 82 
1.13 
0. 70 



1.04 
1. 38 
1.76 
1. 50 
0. 60 
0. 90 
1.10 
1.54 



1.23 



0. 76 



0.96 
0.61 
0. 82 
0. 50 
1.00 



0. 94 
0. 80 
0.70 



0. 00 
0. 80 
0. 63 
0. 00 



0. 06 
0. 03 
1.17 



1. 87 
2. 16 
2. 19 
1.51 

2. 55 

6." 50 



DECEilBER. 



Date. 



1,4 

2 
2 
2 



1, 2, 15 
3 
1 

3 
2 
1 
3 

2,3 



1,2 
1,3 



a 



Dcg. 
46 
48 
48 
50 
49 
49 
54 
49 
48 
55 
48 
50 
48 
50 



24 
23 
23, 24 
23, 24 
23 

23, 24, 29 
23 
29 
24 
23, 24 
?3 
23 
24 
23 



Date. 



23 
23 24 
'23 
23 



23 
23, 24 
23, 24 
23 
23 
23 
23 
23 
25 
23 
23 
23 
23 
23 
22, 23 
23 
23 
22, 23 



Beg. 
— 3 
—10 
—10 
—10 
—17 
—10 
—14 
—14 
—13 
—12 
—24 
—16 
—18 
—12 



-16 
-15 

-21 
-21 
-20 
-14 
-20 



-14 
-16 
-12 
-12 



-14 
-14 
-11 

-15 
-17 
-11 
-16 
-17 
-14 
-14 
-14 
-20 
-14 
-17 
-19 
-18 



- 4 
-16 
-25 
-10 
-23 
-10 

- 6 
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NOVEMBER. 






DECEMBER. 














pera- 




lelted 




ipera- 




ipera- 


ture. 


lelted 


State and station. 




a 




S 

<o . 


CS 

u 






§ . 




a 








Date. 


aximum t< 
ture. 


Date. 


aB 

a 


tempe 




Date. 


a| 

a 


4 

Date. 


.1 


g 


and 

snow. 








'a 


ean 










a 




ain 










S 




Ph 






■■ 


a 






Mo. —Cont'd. 


































Deg. 




In. 




Deg. 




De{l. 


Deg. 


In. 




1 12 


74 


21 


17 


45.2" 


0. 35 


3 


63 


254 


— 11 


28. 8 


0.45 


Corning 


' 12 


74 


21 


18 


42. 7 


0. 45 


3 


65 


23 


—13 


27. 1 


0. 33 












4o. 5 


1. 49 










99 1 


1. DO 






















KANSAS. 





























12 


72 


21 


16 


43. 5 


0.65 


3 


62 


24 


- 7 


27.6 


0 7il 


Williamstown . . . 


27 


75 


21 


19 


46! 3 


0. 64 


30 


66 


24 


—10 


30.4 


1.12 


lieavenwortli 


12, 27 


72 


21 


17 


44. 0 


0. 76 


3 


62 


24 


— 11 


28. 3 


0. 65 


W illi amsbnr f . 
Olathe T 


26, 27 


71 


16 


17 


45^2 




2 


65 


23 


— 13 


28. 9 




12, 27 


71 


21 


15 


43. 4 


0. 50 


4 


63 


24 


— 11 


27. 1 


0. 40 


Paola 


2 


78 


21 


17 


45. 6 


0. 47 


3, 4 


C3 


24 


— 12 


29. 3 


0. 80 


Baxter Springs . . 


4 


75 


21 22 


22 


48.8 


1.50 


4 


64 


24 


—10 


31.7 


0. 90 


LawrencG 


12 


72 


' 21 


17 


44.9 


0. 57 


3 


64 


24 


—10 


28.7 


0.72 


Holton 


12 


71 


21 


14 


43.4 


0.50 


4 


66 


23 


—12 


28.2 


0. 48 


State Agr'l Coll. . 
CoimcD Grove . . . 


27 


74 


21 


17 


45.6 


0. 13 


4 


68 


23 


—11 


30.1 


0. 45 


27 


74 


21 


16 


45.6 


0. 20 


4 


66 


23 


12 


29. 2 


0.50 


Donglass 


1 


74 


21 


18 


46.6 




3 


66 


23 


7 


31. 3 


1.28 












52 9 


0. 59 










29. 2 


0. 73 




















NEBRASKA. 


























Omaha A.gency 


26 


72 


18 


22 


44. 7 


0.10 


3 


70 


23 


—15 


27.1 


0.53 


De Soto 


27 


67 


21 


13 


41.3 


0. 07 


3 


57 


J23 


—18 


24. 7 


0. 13 


Bellevue 


26 


74 


21 


15 


42.9 


0. 00 


3 


63 


23 


—11 


28.1 


0. 10 


Nebraska City — 


1, 26, 27 


73 


21 


13 


42.0 


0. 20 




66 


23 


— 14 


26. 1 


0. 17 




1 


72 


21 


10 






3 


68 


23 


—22 
































42.7 


0 09 










26.5 


0.23 






















UTAH. 


























Salt Lake City . . . 
Coalville 


1 


76 


23 


25 






11, 12 


66 


20 


1 






26 


62 


24 


14 


37. 8 


0. 70 


1 


52 


22 




19. 1 


1. 30 




























Monterey 


20 


79 


28 


39 


55.0 


1.19 


29 


64 


17, 18, 22 


31 


47.2 


2.37 




19 


78 


27 


36 


53. 3 


3. 40 


31 


65 


19 


26 


44.9 


2. 80 




C 15, 16, 
























ATT Q a r»Tl TTi n A 


< 18, 19, 


1 86 


26, 27 


33 


56. 9 


1. 50 


29 


73 


18 


28 


49.2 


4. 50 


Cahto 


C2l 

15, 18, 19 




10 


38 


54.4 


4. 95 


1,29 


58 


16, 23 


31 


46.0 


14. 70 


Visalia 


20, 23 


72 


11 , 26 


37 


49.4 


0. 75 


30 


65 


2-3 


21 


41.0 


0. 30 


Taylorsvillo 


11 


65 


28 


36 


49.7 




17 


56 


16 


10 


38.0 










Averages 










53 1 


2. 36 










44. 4 






















iuu^ livn A. 


























Doer Lodge City. 


25 


60 


8 


15 


34.1 


1. 17 


31 


56 


21 


—16 


19. 2 


0. 42 




3 


60 


29 


24 


37.1 


0.15 


30 


56 


18 


— 4 


21. 0 


0. 35 


COLOKADO. 


























Denver Citv 




68 


14 


20 


41.8 


0. 54 


3 


60 


21 


—18 


23.0 


0.7Ti 


WASHINGTON. 




























1,2,8, 15. 
























rortAugeles. . . < 


16,18,21, 


1 53 


7 


40 


48.8 


15. 32 


10, 28 


48 


18, 21, 22 


37 


4.3.4 


IG. 82 


22, 23 
























Catlilamet 


23 


61 


20 


32 


45.8 




30 


52 


21 


16 


35.7 










OllEGON. 




























12 


66 


17 


37 


•48.0 


6. 05 


30 


61 


21 


18 


38.0 


4.40 


Eola 


24 


55 


6 


28 


42.3 


5. 05 


30 


53 


21 


9 


33.7 


4.38 




22 


,58 


7 


37 


47.3 


10.31 


30 


53 


20 


27 


37.9 


10.11 
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DONATIONS TO THE AGRICULTURAL MUSEUM. 



Ifame. 



Abbott, Hon. J. H 

Adams, Mra. L. B 

Akhurst, John 



5rand, G. V.D 

Bonnelli, Daniel 

Bundick, Miss E 

Callam, Dr. C. S. N 

Campbell, D.G 

Carpenter & Cross 

Gary, James R 

Cassidy, J. W 

Cespidies, Jnan de Deos . 

Chamberlain, S. E 

Obase, J. E 

Chavis, M ; 



Clai'k, Charles . 



Clepper,L. G 

Cornaby, Samuel. 

Cover, J. C 



Davison, a E 

Denig, E. C 

De Leon, D. Camden . . 

Dickenson, O 

Dillingham, J. P 

Dodge, Allen 

Dorr.RL 

Douglass, A. H 

Downing, Charles 

Drexler, Mrs. T 

Eddison, R. W 

Edwards, William H. 
Elliot, R S 



Emmert, George "W . 

Emms, J. P 

Enii, Dr. H 



Fahnestock, S. S . . 
Fleming, James. . , 

Eowler, Mrs. F 

Gibson, Hon. J. R. . 



Glover, Prof. T . 
Goodale, S. L — 



Goss, A.B , 

Grant, Mrs. TJ. S . . 

Hampton, W.C . 
Hatch, J. E 



Residence. 



Abbottsburg, JT.C . 
Conatantine, Mich . 
BrookljTi, N.Y 



"Washington, D. C . - . 
do 



Antisell, Dr. T 

Army Medical Museum. . 

Baily, G. W New York City 

Balsiger, J - - - 

Baker & Smith 

Bartlett, L-evi 

Beller, Jas-E 

Belden, Samuel A 

Billings, Dr. J. S 

Bliss, B. K., &Son 

Boardman, G. A 



Highland, HI. 

Wanego, Kansas 

Warner, N. H 

Berne, K T 

Brownsville, Texas 

Surgeon General's Office . 
K^ow York 



Calais, Me . 



Waupun, Wis 

St. Thomas, Utah 

Camden, 1^. J .......... 

Tenallytown, D.C 

Baker County, Oregon . 

Providence, R. I 

Blair, Neb 

Petaluma, Cal 

Costa Rica 

Waterford, Va 

Holyoko, Mass 

Los Vegas, N. M 



Washington, D. C. 



Article. 



Montgomery County, Tex. 
Spanish I'ork, Utah 

Consul at Fayal, Azores, 
Portugal. 

Allegan, Mich 

Washington, D. C 

Albuquerque, N. M 

Salem, Oregon 

New Berne, N. C 

Georgetown, D. C 

Depauville, N. Y 

Newark, N. J 



Washington, D, C 

Leeds, Eng. 

Coalburg, W. Va 

Agent Kansas Pacific R. R. 



Elizabethtown, Tenn 

ForestvUle, Minn 

U. S. Consul, Basle, Swit- 
zerland. 



Heaton, J. C 

Hershey, J. F 

Herr, A. D 

Henderson & Flemiiig 

HiHebrandt, H 

Humphrey, R. W ^ 

Hungarian Dep't of Agricul- 
ture, Industry and Trade. ' 

43 A 



Washington, D.C 

Toronto, Canada 

Washington, D. C 

Eighth District, Virginia 



Washington, D. 0 . 
Saco, Maine 



Lower Waterford, Vt 

Executive Mansion, Wash- 
In ston, D. C. 

Mt. V ictoiy, Ohio 

Stratford, V t 



Lavaca, Texas . 



Spring Forge, Pa.. 
PmeGn 



rove, N. J 

New York City , 

U. S. Consul, Canea, Crete- 
Floyd Cotm^, Iowa. ...... 



Upland cotton and North Carolina rice. 

Specimens of insects. ' 

Five varieties silk cocoons and specimens of 

silk, (Bombyx inori;) larvaj of Attacud 

pemyi. 
Insects. 

Fir wood from Alaska ; insects, spices, <Sbc. ; 

four lots. 
Plotus or snake-darter of Florida. 
Fine variety of grain. 
Tappahannbck and TouzoUe wheat. 
Seven specimens of wheat in the ear. 
Apples. 

Pod of Mexican butterfly plant. 
Honey ants from New Mexico. 
Ftfty-three varieties potatoes ; four varieties 

onions ; one barrel fancy gourds. 
Skins of Ilorida ground-dores, snake-bird, 

and four other valuable skins. 
Red-fleshed apple, called the "Curiosity." 
Fiber of Apocynum cannabinum. 
Wristlets manufactured from Angora wool. 
Curious ^owth of corn, from C. R. Belt. 
Large crickets, (alcoholic.) 
Samples of worsted braids, from long wool. 
Fiber of Apocynum. 
Prunes, (Pond^s seedling.) 
Wild silk. 

White guinea-fowls and improved whit© corn. 
Insects. 

Very largo onion, grown on the farm of Lo- 
renzo Labadi, at Agua Negro, N. M. 

Colocjmth, and large beans, (seed from 
South America.) 

Ramie. 

Samples of cocoons (JSombyx mori) grown on 
Osage orange. 

Specimens of lace-work made by native peas- 
ant women from the fiber of the bitter aloe. 

Fruits, to model. 

Palmetto leaves, Florida. 

Samples of beet-root and specimens of cotton. 

White Australian spiing wheat. 

Fine specimens of southern corn. 

Large corn. 

Wool. 

Species of Gecko. 
Collection of apples. 
Bird-skins. 

Ramie, China grass, prepared and raw. 

Collection of insects ; two lots. 

Wheat grown at Carlyle Station, 9,948 feet 

above the sea. 
Specimen of Dynastes tityus. 
Stalk and fiber of Apocynum. 
Eighteen samples of aniline colors, from R. 

Geigy & Co. ; silk- weaving on Jacquard 

loom ; specimens of silks, ribbons, sashes, 

and other silk samples. 
Peck of very large potatoes. 
Nineteen specimens of grain, &.c., Canadian. 
Cotton grown in District of Columbia. 
Hottentot apple for modeling; other fruits 

also for modolin<T. 
Large collection of foreign game birds. 
Specimens of wheat, rye, t3arley, (fcc, from 

Maine. 
Maple -sugar. 

Large pears from California. 

Wheat, and New Brunswick oats. 
Five samples maple-sugar; cakes and gran- 
ulated specimens. 
Insects and cocoons. 
Wliite wheat. 
Red-cob gourd need-corn. 
Asylum sugar-corn. 

Specimens silk, four qualities, (Bonibyx mori.) 
Rio Grande spring wheat.- 
wo hundred cases of seeds ftjr museum. 
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Name. 



Residence. 



Article. 



Hurt, Mrs, T,.B 
Hntehings, J. M. 
Judeon & Sikes . 

Kaufltoaan, . 

Keuliiig, J. H 

KSDgBland,G 

Lamonte/F. A ... 
Law, J — , 



Lawrejace, B 

Lawrence, Miss Nannie B. 

Lefranc, E 

Lindley & Son 

Mabrey, Mrs. C. W 

Mallison, M. N 

McClary, Benj. R 

McConght, HTbs Eliza 

McGuirfe, J.C 

Mechllng, MrB.F.E.D 



Merritt, J. C... 
Meeervey, C. A. 



Mnrpby, J. McL . . 
Newman, Joseph. . 

Neumann, Joseph . 
Piilmer, Dr. Ed 



Parry, Mrs. C. C... 
Patterson^ Mrs. G . 
Pendleton, E. B... 
Periam, J onathan . 

Phifer, L L 

Pleasants, T. S 

Purdy, J 

Ravenel, B-.W 

Bead, J. B 

Bosenhammer, M. 

Saunders, Wm 

Saunders, Wm 

Sella, M-.j. , 

Sbeed, H.I> , 

SiddaUs, J. H 



Smart, Charles 

Smithsonian Institution . 



Taylor, George 

Thomas, C 

Todd, James 

Toppan, C ■ 

Towosend,Hon. W. 

Trowbridge 

Trouvelot, L 



Tuhman.B. T. 
TJlke, Henry . . 



Abingdon, Va 

Yosemite Valley, Cal. . . 

Springfield, Mass 

Alexandria 

Washington, D. C 

Buthertord Paik, N. J . 

Vandalia,Cal 

Indiana 



Plaqnemine Parish, La. 

Ooean County, N. J 

New Orleans, La 

Greensboro, N. C , 

La Grange, Ga , 



Newport, Vt , 

Union County, Ky 

Washington. D.C 

British Honduras, Central 
America. 

Farmlngdale. N. T 

Bangor, Me 



Harlem, N. T 

Colnmbia, S. C 



San Francisco, Cal. 



Washington, D.C.... 

do 

Westerly, R I 

Chatsworth,Ill 

Concord, N. C 

Peter8burc,Va 

San Francisco, Cal. . . 

Aiken, S. C 

Tuscaloosa, Ala 

Rattlesnake, Oregon . 
Washington, D. C . . . . 

London, Canada 

St. Louis, Mo 

Washington, D. C v . - 



United States Am y . 
Washington, D. C 



Washington, D. C. 

De Soto, HI: 

New Londota, N.H. 

Boston, Mass 

Pennsylvania 

Milford, Conn 

Medford, Mass 



University of Virginia, (by 
exchange.) 



Wakefield, J 

Walker, Dr. R. L.. 
WfAder & Barnett . 

Waller, W. L 

Whitman, J. A 

Wilkinson, J. H.... 



Charles County, Md. 
Washington, t>.C... 



Charlottevillc, Va. 



Fremont, Wis , 

Mansfield Valley, Pa. , 

Springfield, Ohio 

Washington, D.C 

Lewiston, Mo 

Washington, P.C.... 



Wilhnuth, J. A.H 

Wilson, Wm. D 

Wing, Minerva E 

Wingate, J.D 

Welter, Wm 

Wrenn, A. H 

Zeledon, Josfi C 



Iowa ., 

West Charlotte, Vt. 

Bellefonte, Pa 

Washington, D. C.. 



Costa Rica. . 



Hybrid fowl. 

Insects and larjjo almonds. 

Joint corn, with packages of seed. 

Ferrets. 

Skins of Least bittern." 
Sample of corn- 
Living centipede. 

Fine cigars. Tobacco grown fvom Cuba 

seed sent out by the Department. 
Sample of sugar. Very fine. 
Humming- bird nests. 
Ramie cleaned by Lefranc's machine. 
One hundred varieties Southern apples. 
Cocoons (live) of Bombyx mori. 
Cotton from Canton, China. 
Specimens. 
Kentucky com. 
Red squirrel. 

Large collection of snakes and reptiles, and 
insects. 

Sample of red-bearded Mediterranean wheat. 
Specimeos of silk. Three samples of co- 
coons, &c. 
Specimens of ixtle fiber. 
Skins of birds and animals ; Indian hatelxet ; 
• insects. 

Manufactured California silk. 

Specimens of inse'-ts ; skins of birds and 
animals ; specimens of grains, fibers, In- 
dian food, &c., and rude Indian maua< 
facture, from Sonora, Mexico, and Arizona. 

Singular corn ; kernels inclosed in a husk. 

Florida orange and lemon. 

Curious specimen of yellow pine. 

Samples 1, 2, 3 white sugitr from native beets. 

Ramie. 

Peanuts. 

Sorghum sugar and sirup. 

Leaves of Ilex Oassine, a substitute for tea. 

Okra paper. 

Bird-skins and insects. 

Pear, shaped like an apple. 

Fruits and collection of Canadian insects. 

Prize cotton. 

Double apple from New Jersey. 

Specimen of hemp, broken and scutched at 

one oj)eration. 
Collection of microscopic insects from Lower 

CaUfomia. 

Bird-skins, from Hayden's Geological Sur- 
vey ; mounted pheasant, fibers, laco-bark, 
and bark-cloth, from Sandwich Islands; 
coUootions of insects, from Mazatlaa 
Ilocky Mountains, Mississippi, and other 
localities ; silk cocoons, &c. 

Chinese golden pheasant. 

Collection of lepidoptera in papers. 

Collection of grain. 

Products of petroleum. 

Com grown by David H. Bronson. 

Five varieties of cranberries. 

Silk from Telea polyphemus ; silk fabric 
from Samia cynthia. 

Connecticut seed leaf tobacco. 

Prepared (dry) specimens of European 
caterpillars. 

Specimens of cottons, (silks, <fcc., foreign,) 
paper and paper materials, cocoa fiber, 
gums, resins, &c. 

Apple, to model. 

Bird-skin and Indian arrow-points. 
Samples of Ohio wheat. 
Japan quince. 

Nonpareil white heron, night-hawk, &.o. 
Specimens of salt and salt-brine, from Great 

Salt Basin, Lincoln, Neb. ; minerals. 
Canadian wheat, peas, &.c. 
Ramie fiber. 

Collections of insects, grain, fruit, &c. 
Insects, two lots- 
Marsh owl. 

Specimens of grain, potatoes, and siriy). 
Carpxolille coffee. 
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Abortion in eows 493 

Acaroid ream ^ 186 

Acorns 409 

Aliican bdellium 188 

palm oil 175 

Agricultural and horticultural periodicals 344 

and Mechanical Oollcgtt, Kentucky Uurx'^ersity 474 

collets 467 

exports 62 

implements and machines— ancient and modern 39a 

meteorology, report on 113 

museum . . 1 ^ 11, 673 

Agripulturo, Chinese labor in 572 

CommlBsioner of, report of 5 

current facts in 438 

European 448, 500 

in Virginia in 1870 1287 

State reports of : 4Blt 

Ailanthus silk worm 81 

tree 614 

Air passages, condition of, in cases of lung plague 22 

Alaska, food flshe* of , 375 

Albany, market system of 242 

Alkali of the western plains, analyses, of 96, 100 

Allspice 179,200 

Almond oil 176 

Aloes 185,405 

Alsike-clover % 170 

Alum springa, residue from, analysis of 95 

Alvarado (Cai.) beet-sugar manufactory 211 

American Agricultural Annual 541 

Horticultural Annual 541 

Pomological Society, a report on its history and progress 149 

Ammoniacum 183 

Analyses 92-107, 208, 299, 616 

Anatomy of the horse's foot 358 

Andes, vegetation of the 172 

Ajaimal food with vegetable substances, eaten by the Indians 425 

Anlme 189 

Anise oil : 179 

A^tisell, Thomas, chemist, report of 91 

Apple borer, flat-headed 67 

coddling moth 86 

crab... , 414 

Cnlturist, by S. E. Todd 521 

improved Siberian crab 505 

orcharda, restoriufj 521 

or oyster shell bark louse ^ gg 

root plant louse 86 

trees, pruning and scraping 522 

Apx'l^s, in Ohio 497 499 

the new Hussian ' ' . ' ' 505 

Arabian tea •. I94 

Arbor vitsB, giant [ ] 412 

Arbutus, Menzies's , '.'.',...".'....!'.'.'"' 413 

Army worm : 83 

Arnautka spring wheat 162, 502 

Arrowhead , ' 403 

Assafcetida ] 183 

Ashes, coal and wood 440 490 

Ash-leafed rose 1 . ' 415 

B. 

Bacaba oil I79 

Balata gam 1 ^ ] ^ 190 

Balsam of copaiba 190 

^aria ^ !"! "J!"!] JJJJ iss 

Peru ^ 185 
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Balsam of tola ^ , jgj^ 

Tttairo V.'.'.'.V.V.V... .1' 183 

Balsamorrliiza helianthoidos ' '. ^. . . . " 406 

incaiia J ! 406 

Banana culture 442 



Baobab bark as a fiber , 



619 



Barberry .' 1. !'.!"!! " 413 

Bark Ibusej^ apple or oyster sliell 88 

l^yee balsam 

Bay or laurel oil 178 

Ceaii, Mtlney . . , !!!! ^ !!! i 402 

screw .'.:'.['.'.'.'.'.'/.'.'. 412 

Bearded^ moss. , " [ ^04 

Be© culture, annals of, by D. L. Adair 54O 

Beef express . . . . 053 

extracts, nutritive value of . .. /. [ [ . loij 



Bees, alsike clover for 



541 

and frmt ^ 

Beet leaves for fodder «n 

Beei;163 ' "[ 

^.tZlTi'.r- ::-::::::::::'68,2io,5oi 



Bencooleu tea., 
Ben oil . 



194 
175 



Bcnt^ass """" ^23 

Benzoin, or gum Benjamin ^ jp. 

Bergamot oil , ..'.!]'...!!!!*.""!".' " , 181 

Berries eaten by the Indians . . ^.. " 4?'* 

Berry, soap .'.'.'.'."*.".'.'."".".'*.' 412 

Betel nut and betel pepper jg^ oqo 

Bjxch wax . . . W. '. . , ' 20'5 

Birds as insect destroyers on (iin 

Hackberries...... 4i?'S2 

Black fish and black salmon of Alaska qqq 

peppor , ^^'^li 

Blind staggers in shoep , ^ea 

Blister fly t V...:.:: fil 

Blueberry. 

ja^yr, ntllizangthe 450 

Ira^'mea}, mainufacture of .'.'.'".."'.'".'*.'*.'..".".'.'.".. ^ 

Book notices, agricultural * 517 

Borer, peach ' son 

Boston, market system of 040 

Botanist, report of the t. .'.'*"! ~ l no 

Brake, or brocken ifS 

Brazilian tea . iq? 

Brazil nut, or castanha oil ym 

Bread root, or prairie potato ino 

Brood white fish of Alaska 11°^ 

Brook trout of Alaska " ' 

Brussels sprouts, cultivation of eX? 

Buckthorn Jfj: 

Buffalo berry '..!!.'."".".."!!' .!!*! 41? 

market system of ^ qio 

Bulbs ini 

Buprestis, thick leffgred 91 

Bur clover * .^^ 

Bush tea lii 

Butter and cheese tactory, ijrize design for 325 

from the same milk . . ." 311 

factory, Elgin , Illinois 313 

from Jerseys 44~ 

leaking 315,332 

€. 

-J rabbago bug, harlequin ^. . n,^ 

butterfly ' 78 

how to grow, by James J. H. Gregory r^n 

raanui-elbr '/^q 

planting i^n 

remedy for club-foot in 451 

destruction of insects on " " ' 53Q 

varieties of the ' [ 53. 

worm, and remedy for 78 79 

Cacao ." ' " iq. 

Cactus 

Cadella . . . .". kr 

Caieput oil _ j 174 

California agricultural report Hi ? 



cotton . 



.... ... ... 448 

dairying in 

horse chestnut ^ . 405 

Calomel a poison for mice " mn 

Camphor-oil Vzf, 

Candleberry, or mjTilo wax o04 

Canker of the ibot : : 3^tj 
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. Canker worm b5 

Cantharia, or blister-fly (jO 

Caoutchouc, cr India rubber 190 

Cniie mastic i 18fi 

Capers "Sd-? 

Capitao do matto li.!) 

Caprou, Horace, Commissioner, report of o 

Cirponizing :J43 

Caraiia rosiu If.;' 

Carap, or crab oil 1'. 4 

Ci-.favray seeds 202 

Ciirbolic acid and rinderpest (ill 

Cardamom 179,200 

Gtirnauba wax 204 

Cashew.nut oil , 170 

Cas>«iba melon 109 

Cassia v 177, 199 

Oastaiiha oil 179 

Castor bean 178, 451 

Cattail flag ^ 408 

Cattle, diseases of : . . . 9 

Cattle, Texas 34G,,500 

trauHportation 251 , i;52 

Cauliflower, cultivation of 531 

Cayenne pepper 201 

Cement, hard C20 

Chatswortb, Illinois, beet sugar mauufacturo at 90, 210 

Cheese, American factory : 494 

and butter factory, prize desimu for 325 

from the same milk 311 

consumption in Europe 509 

factories in Michigan 500 

manufacture in tlie South 323 

progress of 310 

product of Ohio 496 

Chemical manures 428 

notes C16 

Chemist, report of 91 

Cheroonjee oil 179 

Cherry, dwarf and wild 414, 418 

Chester white swine ■. 512 

Chicago, market system of 245 

stock yaids 250 

^ Chick beetles 07 

"Jhickcns. raising. .■. .^^6 

'^^m^fftlf'^S^^ , 198 

China grass 21 

Chinch bug 89, 513 

, Chinese silk worm 82 

immigration '. ^ 572 

labor In agriculture ■. 572 

* method of preserving grapes. . ^ 013 

pepper r. 2^2 

Chiirras 187 

Cinchona 8,615 

Cincinnati, market system of 249 

Cinnamon 177,199 

Circulation in plants ' 015 

Citron ella oil 174 

Climate and production of TJtah 568 

Clove oil, or oil of cloves / 177 

Clover ' 419, 423, 492 

worm, or gold fringe moth 84 

Cloves 199 

Club-foot in cabbage 451, 580 

Clusia 186 

Coal ashes 490 

from the Rio Grande, analysis of 

■' Cockroaches, destruction of 77 

Coca 190 

J Coddling moth , apple - 80 

Cod fishery of Alaska . . 375 

Coffee, tea^ &c 192, 197 

Cohune-oil [ 177 

Collecting opium 207 

Colonization 509 

Colorado, colonization in 509 

irrigation in 576,582 

potato bug 65, 75 

Color of walls, influence of, upon espaliers 139 

Colors from wild plants 614 

Colts, training ] ' 489 

Coizaoil isi 

Commissioner of Agriculture, report of .'..'..!.'. ' ^ 

Conden sed milk 31 4 

Condiments and spices .'.'.V.V..'..V.'.V".V. .' J^99 

Connecticut, process of industrial education in -i 

aeed-leaf tobacco 1^'^ 
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GoUnecticut State Board of Agiiculturc, digcontinuance of 489 

Conservatory of th« Uepartment 13 

Constitnents of the milk of different animals I'lll'l... 617 

Contraction of the hyru of the foot 374 

Cookiuii and gnudiiig corn , 445 

grain for lio'fjg 511 

Cooling of brooded eggs fill 

Co-operation among farmers 542 

Coi iaudor seed 202 

Cork trees in Mississippi 450 

Corn, coat of raising 450 

fertilizers ou 457 

grinding and cooking 445 

India u 419 

anure from • 618 

planters and grain drills , 400 

worm, or boll worm ^ 84 

Corns, false and true 371 

C«tton after oats 464 

California 448 

coustmiption 59 

Egyptian .' 169 

experiments with 461 

man iil'actu ring in South Caroliaa 448 

on Bermuda grass land 463 

drained land .. ...... 463 

seed, crushed and nncrnshed '. ......... 466 

loss in remoral of '. 448 

oil at Mempliis, Tennessee '. 448 

Cows, abortion in 493 

difference in yield of 316 

in Massachusetts . . . . . . . . . . . . . . . . . . . . . . . 491 

mUch, green fodder for 1 . 1 1". 1 ! I ^ ^ ^ !!!!! ! 291 

Cow tree 198 

Crab apple * 414,505 

^ «il !!...*.!..." 174 

Cranberr y culture 415^ 442, 525 

insect enemies of 1...... ...... . ...... ...10, 85, 526 

Creameries, butter and cheese from the same milk ' 311 

Crops of 1870. !'....!!'...'.".'."...' 24 

Croton oil [["[l"['"[[V][ll^l 173 

Crowberry *...'.'..'....!.!.....".!!..!!.!". I !.!!!!! I "! 1 413 

Cue am ber beetle , striped , an d cucumber moth 1 i I !!!!!'.".!!!!*!!!]'"'"". ' 74, 84 

Cultivated fruits among the Indians ' . . 425 

Cultivators, or horse hoes, liistory of ' 397 

Curator of the museum and entomologist, T&port of ... 65 

Curculio 68,442,521 

Currant 414 

worm, or saw fly 77 

Current facts in agriculfure '/.'.".////."/.'.'.".'.'.'.'.''.'.'.'''.l'.*"!!!".'! 438 

publications in rural art . .' « 517 

t 

B. 



310,446, 491,508 

liar resin. , 182 

Dampness in walls, curing ^SO 

Dan deiion ,...!!..!'.".'.."..'.".!!'.."..!!!!!!!!!!!!!*!!.'! 423 

Deep culture as a remedy for blight, mildew, &g . . . . . . . . ^l. . 1.1!. . . . .11'. . . . 508 

Delaware Collego ." 469 

Delaware, progress of industrial education in !!.!!!!.."."!!".".".'.'!!!!'!!.'..'!!!!!!! 469 

Department, conservatory and grounds 12 

library ...... 12 

seeds, tests of 155 

De wb orry 415 

Dill 179, 405 

Diseases of farm stock 40 

the horse's foot ...............*.'""'.',...".".".."! '. . 357 

peach ' ]. 520 

pear 506 

silk worm 239 

Ditches, c<]iiistmction of -. ] 586-599 

Ditching implements ! i ^ ! 586-599 

Division of meteorology, proposed 1 1. .". '. 1 14 

Dock ....... 40^ 

Dodge, J. li., editor, report of ' ....... ' 153 

statistical report of ! 24 

Dog fish of Alask a ', 383 

Donations to the agricultural museum \ \ ' 673 

Draining large marshes \ 587 

Drains, construction of . .' 592-600 

Drill machines , 3199 

Drought bene ticial to the potato ^" .'.."."!..".'.".*.""!!!.'"* ^ *!!.'."'!*."*-..*.".' . 542 

Dry rot, petroleum in . 620 

Du ck s , r ai s i n g 1 ...'..*..'.'''.'. ".!',.!!!*'. .1 1 ! 1 ' . * 1 1 *. *. 537 

Dunmore's, Lord, steam plow -".^iiii'.'.llimil]!".!!"*]!!]!^!!!!!!!!^'.' 404 

©warf cherry \ * 418 
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Eastern plains , 654 

Ecliinocactus Wislizeni 41,7 

Edible piue , 411 

Eilitor'a report 153 

Etlosinia, Montana , 407 

Education, industrial G, 467 

Eggs, cooling of brooded , Oil 

Egyptian cotton seod , . . 169 

Elemi ^ 18^ 

Elgin Buttei- Factory, Elgin, Illinois 313 

Elm tree beetle .73 

English experiments with wheat and barley 454 

methods of agricnlture, change in! 448 

flows 508 

rize steers 4^3 

Entomologist and curator of the museum, report of ' 65 

Epie, or mowha oil 177 

J^zootic aphtha, causes of 353 

losses occasioned by 336 

nature of 353 

origin of the present outbreak of, in America 356 

prevention of 357 

relative susceptibility of different animals to 354 

symptoms of 354 

treatment of 350 

Ericoma cuspidata 419 

Espaliers, influence of the color of walls upon 139 

Esparto grass 91 

Eucalyptus 92 

Excelsior oats 166 

Experiments, farm 452 

in hog raising « . . 445 

with grasses , It* 

Exports, agricultural C3 

Extract, meat, analysis of 105 

F. 

Faham or orchid tea , 19.1 

Farm animals and improvement of stock in Virginia , 287 

number and prices of , 46 

experiments 452 

management , 447 

stock, numbers and conditions of , 39 

Earming fifty years ago 452 

in New England 255 

Parma, small vs. large 356 

Eat steers - 443 

Eeeding, experiments in 465 

fish to stock in coast regions... 451 

nettles to laying hens 612 

unbroken grain to hogs , 611 

Eences in California 566 

Fennel oil 179 

Fenugreek seeds , 199 

FertiUzers 281, 438, 452, 457, 463 

Fever of the feet •. 368 

Fiber, baobab bark , 619 

Fig wax , 205 

l<'ire worm 85 

Fish, artificial ice in packing 613 

as food for stock 451 

culture , 542 

offal, utilizing 618 

trajjs in Alaska , , 389 

Fisheries, Menhaden, of Long Island , 440 

Fisheries of Alaska 375 

Fhix, fiber of 497 

New Zealand- , .iO 

seed production 497 

Flower beds, how to prepare 533 

Fodder, beet leaves for 611 

green, analyses of , , 899 

Food fishes of Alaska 375 

products of the North American Indians , , 405 

Foods, valae of different , ^. . , 445 

Foot and mouth disease, (see Epizootic aphtha.) 

Forest, consumption of, in the United States 327 

culture 296,543 

destruction of, effects of ; 508 

Founder 368 

Fowls, diseases of 536 

management and profit oj^ : 329 

Franklin Creamery, Franklin, New York 3l3 
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T^esh water fishes of Alaska 382 

Frost, methods for protecting plants from 131 

upon plants, action of 125 

Fruit cultnre, Colonel Wilder on 491 

in Missouri 512 

list for Massach ueetts ^ 492 

on the IlliDois Centi'al Hailroad .> 441 

relations of the bees to 540 

trees, action of potash on 618 

Fruits and vegetables » 441 

among the Indians 409 

G, 

Galbanum ^ 186 

Galem oil i77 

Galvanic and electrical relations of the earth 147 

Gambler, or terra japonica 184 

CNimboge 182 

Garden and grounds, report of the superintendent 6f l6 

Giant arbor vita) 412 

cactus 416 

Marmont potito i. 615 

Gibbs's, Joshua, plow S96 

Gingellyoil 173 

Ginger 202 

Ginseng , 407 

Glover, Townend, entomologist and curator of the museum, report of 65 

Glyconin 620 

Gold fringe moth 84 

Gold of pleasnre oil 181 

Googul and mukul 188 

Grooseberry 4M 

Government plantations of cinchona trees ■- 8 

Grade short horn 447 

^ Grain, destruction of, by insects 620 

diills and corn planters 400 

Grains of paradise 200 

* Grape berry moth 86 

lice 87 

propagation of the, by eyes 615 

root louse 1 67 

vine flea beetle 74 

vines in pots 613 

wild 415 

Grapes, Chinese method of preserving 613 

hybridizing 494 

Grass, CHina 21 

esparto 21 

gum, or acaroid resin 182 

or array worm 83 

Grasses, experiments with 19 

of the plains and eastern slope of the Kocky Mountaina 217 

Grasshoppers eaten by the Indians 426 

Eocky Mountain 76 

Grayling of Alaska 387 

Gray's School and Field Book of Botany 535 

Grazing lands of America -. 301 

Grease of sheeps' wool, utilizing 619 

Great Salt Lake Basin 559 

white fish of Alaska 38G 

Greeley, Colorado 569 

Green corn fodder 291 

analysis of, compared with other soiling plants 299 

opinions of leading farmers on 293 

crops as a mstnure 527 

^ fodder, analyses of ?. 299 

manuring, improvements by 453 

river district 558 

Grinding and cooking corn 445 

Groundnut 92,176,405 

Guano, imports of 433 

variation in the quality of 441 

Guarana 196 

Guard board, convenient 596 

Guinea pepx)er 200 

Gumanine 183 

Gum Arabic, benzoin, but«a, guaiacum, kino, olibanum, sandarac 181-187 

Gums and resins, vegetable, and their sources 181 

Gutta-percha 190 

Gypsum, Virginia, analysis of - . 95 

H. 

Halibut' of Alaska ^ 381 

Hard cement : . . 620 
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Harlequin cabbage bug 90 

Harris, J oseph, on the pig 537 

Hawthorn ^ 413 

Hazelnuts 411 

Hearth and Home Book of Poultry 565 

Heai-t worm 78 

Hekune oil 178 

Heiosciadium Calitomicum 407 

Herbarium, additions to 108 

Herring of Alaska ■ 380 

Hickory bark borer 68 

nuts 411 

Hog cholera in Iowa 510 

feeding 1 498 

gum 187 

Hogs, raLsiug 445^ 511, 538, 611 

Honeysuckle 414 

Uone'j, wild 423 

Hops 449 

Horse chestnut, California 405 

Horse hoes 397 

Horse raising in Connecticut 489 

Horse's foot, structure and diseases of the 3fi7 

Horses, treatment of 504 

Hortlcultnral and aCTicnltural periodicals 544 

How crops feed, by Frof. S. W. Jolmtion 531 

Hncklebetry 415 

Humboldt's palm wax 204 

Humpback of Alaska 3ri6 

Humus in the soil 431 

Hondoo or Tallicoonah oil 1 74 

Hybridizing grapes 494 

I. 

Hlepeoil 177 

Hlinois agricultural report 505 

Industrial University 471 

progress of industrial education in 471 

Immigration 60 

Chinese 572 

Imports of guano 4:J8 

oils, gums, tea, coffee, &c 205 

sugar 214 

India copal 183 

rubber 190 

Indian com 419 

manure from 618 

foods, analyses of 107 

bead 1 423 

plum 418 

Indians, North American, food products of 405 

Industiial education 6, 4<)7 

Influence of the color of walls upon espaliers. . ; 139 

\ simple earth on the germination of seeds 148 

^ Insect enemies of the cranberry 1 526 

^ Insects, destruction of grain by €20 

how to destroy 451, 488 

Insectivorous birds, preservation of 90 

• Inspection of milk in Boston, New York, and Brooklyn 316 

Iowa, agricultural report 509 

progress of industrial education in .• 473 

Stat« Agricultural College 473 

Iron wood 411 

Irrigation 501, 517, 576 

J, 

Jalap 183 

Jamaica popper 200 

Jamestown weed 423 

Japanese silk worm 81 

Japan or Chinese pepper 202 

Japan wax \,[ \ 205 

J arilla balsam 190 

Jatropha oil I ...!" '. 180 

J efferson's, Thomas, plow 395 

J ersey cattle not Alderney , 491 

Jerseys, butter from J.". ..'."."."!!!!.!!!!!. 447 

Jesuits' tea 193 

Juita wan ] 191 

Juniper, western /"* . 411 

Jute plant in riorida l * 169 
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Kale, cultivation of „ 531 

Kamasfi root, or wild hyacinth „ 408 

Kansas State Agricultural College ■.■ 474 

Kauri resin 182 

Ke-chah-re , 426 

Kentucky University, Acn icultnrai and Mechanical . College of . -r 474 

Kew, Eng;laud, lloyal Gardens at, aketch of ~ 109 

Kidney bean 423 

King salmon of Alaska 383 

Kohombe oil 174 

Kola nut 197 

Kouse root * 407 

Kuleera gum 187 



Xabdanum 186 

Liabels, wooden, for plants , 680 

Labor, Chinese, in agi-iculture i 573 

saving implements in Virginia 278^ 

Labrador tea , 194 

Lamb's quarter ' 419 

Laminites 368 

Lai-amie Plains 550 

Laurel oil 178 

Lavender oil 180 

Lawn, how to make a first class 543 

Leland's, Warren, system of poultry keeping 331 

Levels, drain - 590; 

Library, Department 12 

Licorice 203,407 

Lign aloes '. 

Lime from shells 495 

Linseed oil ^ 180 

Live stock in New England 265 

markets 49 

Locust borer 73 

red legged , . - 76 

Long pepper 202 

LoBh of Alaska 387 

Lools ville, market system of , . . 250 

Lucem : 170 

IE. 

Mace oU 181 

Machinery, farm, employment of 448 

Madia sati va, oil of 175 

Magnesia, sulphate of, as a manaro.. - 617 

Maize, analyses of ■. 299 

Malaguetta pepper 200 

Management and profit of fowls 329^ 

Mangolds, experiments on 464 

Marine fishes : 375 

Manna 184 

Manure, efifects of on plants 618 

from Indian corn 618 

loss from exposure of 441 

sulphate of magnesia as a 617 

Manures, mineral, present theory and practice of 428 

Manzanita 413 

Maple sugar. - 412 

"letertcetuig' m-cities of less than 100,000 population 242 

Market prices of farm produce 56 

Market system of Boston 243 

Bufialo, Now York 249 

Chicago 245 

Cincinnati 249 

Louiavillo, Kentucky 250 

Kewai k, New Jersey - 248 

New York 244 

Philadelphia 245 

San Francisco 24^ 

systems of large cities 243 

the country, their usages and abuses 241 

Marking oil 180 

Marl and muck from Florida, analyses of ^ 

in Mississippi 440 

Marls, their uses and influences ^ 

Marmout, giant, potato ^5*15 

Marshes, draining 587 

Marsh lands, reclamation of , - t'OO 

Mai-yland Agricultural College 476 
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M:is9£icLiisetts Agricnltnral College 47 

report 489 

Mastic Ig5 

McMillan's, Daniel, sale of short horns 444, 498 

Meat extract ^ 105,013 

in cases, preserving 612 

supplies of great cities 250 

Meats, transportation of 253 

Mediterranean wheat 161 

Melilotns coeriileua, flowers of 200 

Menhaden tisheiies of Long Ishmd 440 

Menzies's arbutus 413 

Mesqnite 189,410 

Metastasis 370 

Meteorology . [].].[. .[V.[ r 113,621 

Methods for protecting plants from frost 131 

Mexican elemi 190 

tea 194 

Mice, calomel a poison for &dd 

Michigan agricultural report *.....""!.'!.*!."!!!!!]!!!!.!...!".. 499 

State Agricultural College 478 

Milch cows, difference in yield of 316 
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